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THE FIRE ENGINEERS. 


No more useful body of men exists in the ranks of public servants 


than that represented in this city last week by the Fire Engineers, 


who held a most successful convention. Their work has many points 
of contact and relationship with the various branches of electricity, 
and the development of the modern fire alarm telegraph service is, 
closely associated with the efforts and inventions of several 
This 


chapter of history was admirably reviewed by Mr. Stover in a paper, 


indeed, 
of the most prominent among pioneer American electricians. 
of which note is made elsewhere. One passage of his paper is, how- 
ever, so striking that we have reserved it for quotation here, as it will 
arouse painful surprise, we believe, in the minds of many people who 
have been educated to consider the fire alarm telegraph system of 


New York the best in the world. He said: “Since 1865, when the 
fire department of the city of New York by legislative enactment was 
first organized as a paid department, it has been generally known as 
a splendidly equipped and highly efficient department; but I regret 
to say that it has always been behind in its means for giving prompt 
alarms. It adhered to its watchmen and bell towers with but slight 
attempts at improvements, until 1869, when the Farmer & Channing 


system, as improved by Gamewell & Co., who had become its pro- 
prietors, was introduced—the system having then been in successful 
use in Boston for a period of seventeen years. With some exceptions 
in its central office equipment, about 50 modern type of signal boxes, 


York re- 


same as when completed in 1869. 


and the undergrounding of its wires, the system in New 


mains to-day substantially the 
Long before New 


in 1884, 


Brooklyn, however, has a much better record. 


York it had a system of fire alarm telegraph, and thanks 


to Hon. Seth Low (then its mayor), who personally investigated the 


subject, the city adopted the non-interference type of signal boxes, 
notwithstanding the cost was considerably in excess of the type of 
followed, including a com- 


boxes then in use. Other improvements 


plete central office equipment in 1892.” 


We fear that this serious impeachment of the fire alarm telegraph 


system of the largest Cty of the country is but too well founded. 


Where the blame lies, we will not attempt to say, but unless we are 


greatly in error the equipment and the staff are utterly inadequate 


to the requirements. What is true of Manhattan Island may, in 
fact, apply to other large centers of population and property. Our 
own observation may be but casual and uninformed, but it is, never- 


theless, our sincere belief that the fire engineering departments gen- 
erally need being brought up to date in respect to electrical apparatus, 
the swifter intercommunication of alarms and signals, and the auto- 


matic detection of incipient fires. The warning uttered by Mr. 


Stover is not be dismissed lightly as prompted by self-interest; 


for there is altogether too much at stake for all of us; and until it 


shown to be without reason, the impression it leaves is most de- 


pressing, as well for the public as for the insurance companies. 


re ee 


THE St. LOUIS WORLD’S FAIR. 


If the plans of Director Goldsborough relating to the electrical 


part of the Louis Exposition receive the required support from 


the electrical industry, the electrical feature of the show will un- 


doubtedly form one of its greatest attractions. It is the intention 


to give a prominent place to working exhibits, and for this purpose 


2,000 horse-power will be reserved. It was pretty well demonstrated 


at the Paris Exhibition, and more recently at the Pan-American 
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show, that the day has about passed when a mere display of electrical 
apparatus, such as can be made in a hall, possesses features to in- 
terest the general electrical public, or even non-electrical visitors. It is 
out of question to exhibit the huge machines which actually represent 
the latest developments in electrical engineering, and in other lines 
there is not much to show which has not been worn threadbare at 
previous expositions. Even if some of the working exhibits may not 
involve processes of intrinsic interest, they will nevertheless serve 
to attract the attention always given, in the words of Devery, to 
“somethin’ doing.” Who would not stop, for example, to see a dry 
cell constructed, an incandescent lamp manufactured or a telephone 
apparatus assembled. That the plans of the exhibition referred to 
appeal to those most directly interested appears to be indicated by 
the endorsements thus far received, resolutions in support of the 
work having been passed by the National Electric Light Association, 
the Independent Telephone Association, and more recently by the 
American Electrotherapeutic Association and the American Electro- 
chemical Society. While manufacturers and others have parted with 
much of their old-time enthusiasm for exhibitions, the St. Louis 
World’s Fair, owing to the enormous appropriations from Congress 
and its comprehensive plans, cannot, from the standpoint of self- 
interest, well be neglected. 
eeratttapaeesellcnircel lacie 

CANAL TOWAGE. 

Recent developments in the use of electricity in respect to canal 
towage, which are being made in Europe, are attracting the attention 
of those connected with the canals of the Dominion, according to our 
Canadian correspondent. In Canada, the water ways of which are to 
be greatly enlarged and extended in the near future, the applica- 
tion of electricity, as a motive power for the vessels traversing them, 
will necessarily be of the very first importance. The development of 
electric towage in Belgium is being watched with much interest. It 
is said that a scheme is now being considered for the establishment 
of an electric system of towage on the Rideau Canal, which terminates 
at the city of Ottawa on one end. It is claimed that there are no 
great difficulties in the way of operating such a system, abundant 
water powers being on all sides to furnish electricity, On the com- 
mercial canal routes of the Dominion, the adoption of electricity 
to the needs of the traffic will, it is argued, not only be a saving in 
money, but tend to conserve the canal banks, as the wash occasioned 
by propellers will cease to cause injury. It may not be long before 


electric power will be moving the barges on Canadian canals. 


It will be remembered that a few months ago we gave the latest 
results of the work done in Belgium, under the Gerard plan, with 
automobiles with three-phase motors, running along the ordinary 
towpath. There the work is associated with local light and power 
distribution. Here the adoption of electric canal traction lingers 
for some reason, although its feasibility has been pretty well demon- 
strated. From time to time such schemes as those referred to above 
are mentioned, and then they drop back to obscurity. The canal 
business is not, however, a very progressive one, and canals owned 
by the various States seem to be costly investments. But this 
might be urged as a reason for making a thorough trial of methods 
that would put the canals on a paying basis and prevent them from 
becoming obsolete pathways of commerce. 


gS  ——— 


THE ENCLOSED ARC LAMP. 

There are many points of separate interest in the figures given in 
the electrical census report in these columns last week. One of these 
relates to open and enclosed are lamps. It appears that according 
to the returns of the manufacturers, the number of open arcs made 
in this country in 1900 was only 23,656, as compared with 134,531 of 
the enclosed type. If anything, the process here disclosed has been 
accentuated in the two years that have elapsed, and the numbers 


Here is exhibited, at any rate, 


would now be even more at variance. 
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in definite form, the remarkable revolution undergone by the arc 
lighting industry in the second half of the decade, and its present de- 
velopment along the newer lines to the almost total neglect of the 
older. In this change, the inventor with a fundamentally sound 
idea should find much encouragement; for the enclosed are was re- 
garded as hopeless by many and was long decried after it had 
reached the stage of practical application. It is now seen, even by the 
most critical, that there were no really insuperable difficulties, and 
many attendant real advantages, so that a most valuable device has 


been added to the resources of the art of illumination. 


Not to go outside that field, we think stimulus and inspiration 
may well be derived from such a showing by those who are work- 
ing in fields barely yet recognized as practical and feasible by the 
average man. We know that in many quarters the long and arduous 
labors of Mr. Tesla in new methods of electric illumination are re- 
garded as more or less visionary, in spite of the fact that others also 
like Mr. Moore and Mr. Hewitt, have been actuated by like ideas 
and have also made notable advances. We have heard that at the late 
Edison convention, the Nernst lamp was pretty well “jumped on” 
by its critics there. Of course, it was hardly in the house of its 
friends, and possibly at this early stage it is not all that the central 
station man wants; but here again, all the criticisms leveled at it 
could probably be duplicated from the early poundings endured by 


the enclosed arc, now so universally popular and triumphant. 


SUBMARINE CABLES IN WARFARE. 


We note that, according to some journals, a new 


ES 


war scare in 
England relates to the possibility of her submarine cables being cut 
in the shallow waters off the coast of Nova Scotia. Evidences of 


sritish agitation on this subject have not fallen under our own 
observation, but the topic is an interesting one, and if it has not in- 
deed been considered by the British Admiralty and military author- 
ities, we should indeed be astounded. We are not so sure, however, 
that grappling for cable in the shallow waters off Nova Scotia is 
altogether the easy and pleasurable pastinie depicted. It is said that 
a French man-of-war lay off the coast, in 1899, ready to start cable 
cutting in case of war; but we surmise that there were one or two 
English cruisers around the corner. If we had cable cutting to do, 
we think our preference would be for the sunny Cuban coast and 
Spanish sharpshooting rather than the foggy banks and rocks of the 
North 


more senses than one, we have known cable ships fitted with cabling 


upper Atlantic. Besides, even when the coast is “clear,” in 
appliances and expert crews waiting for weeks before they dared or 


could start operations for repairing cable or laying new sections. 


Hence, when it is urged that “an ordinary sea-going tug would do 
the work within twenty-four hours, and within another day could 
have every one of them broken,” we must be excused if the opinion 
is offered that the suggestion did not come from a submarine cable 


engineer. 





MoTORS IN STEEL WORKS. 

An interesting paper read before the Iron and State Institute, of Mr. 
R. M. Darlen, of Diisseldorf, Germany, recently makes note of the 
growing use of motors, but, to our way of thinking, he is curiously 
conservative in his statements. “The use of electric motors for driving 
rolling mills is,” he remarked, “at present very limited and will prob- 
ably only be adopted in cases where the electricity is generated more 
cheaply than is possible by steam power. It is, however, now very 
largely used for driving the auxiliary machinery about the mills, 
and it is generally regarded as certain that in modern works it will 
entirely supersede the low pressure hydraulic machinery which for- 
merly was in common use. Still, it must be admitted that the same 
precision of movement in cranes and hoisting gear is certainly not 
attainable by electric means, and for this reason many practical engi- 


neers of iron works still have a preference for low-pressure hydraulic 
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power, especially as the machinery which gives it effect is constantly 
being improved.” This strikes us as a serious understatement of the 
facts and as an unjustified criticism in regard to the electric crane 
and hoists. The swiftness, smoothness and delicacy of electric cfane 
operation is something not approached by any other kind of power. 
Mr. Darlen certainly cannot base his observation on American prac- 
tice, and we refuse to believe that German electric cranes and hoists 
are lacking in precision of movement or general flexibility. 
laine eller tase ae vena tertiaena aati 


THE AMERICAN ELECTROCHEMICAL SOCIETY. 

Elsewhere we print a report of the meeting last week at Niagara 
Falls of the American Electrochemical Society, incorporating therein, 
with some corrections, our report of the session of the first two days, 
which, owing to a delay in the mails, arrived too late to place in the 
body of last week’s issue, and appeared as a supplement to that issue. 
As at Philadelphia, the young society scored a success at its Niagara 
meeting, of which the industry represented may well be proud. While 
almost all interested in electrical matters have been more or less 
aware that this newest branch of electrical application has been pro- 
ceeding with great strides, the full strength of the movement was 
probably not generally recognized, and has only recently been parti- 
ally disclosed through the organization and meetings of the American 
Electrochemical Society. Though projected only about six months 
ago, the Society has already nearly 400 members enrolled, and at its 
first two meetings about two score papers were presented, of a quality 
unexpectedly high, in view of the newness of the organization, and as 
representing first attempts on the part of many of the authors. In 
the earlier days of electrical development it was a subject of frequent 
comment that the new industry attracted to it the ablest and most 
energetic young men from other careers and from the schools; at 
Niagara even the most casual observer could not escape being im- 
pressed with the fact that, with respect to personnel, this latest de- 
velopment is proceeding along similar lines, and, moreover, is draw- 


ing some of its best material from the older electrical fields. 


While, as noted above, the papers read at both the Philadelphia 
and Niagara Falls meetings are on the average of excellent quality, 
there is room for improvement, both with respect to subjects and care 
in preparation. As in the earlier days of the American Institute of 
Electrical Engineers, many of the papers doubtless appeared on the 
programme not so much for the reason that the authors considered 
that they had something of especial value to communicate to the 
literature of electrochemistry, as in response to solicitations to lend 
their aid in filling out a programme. This will, of course, be cor- 
rected in time, and as in the case of most papers now presented before 
the older electrical body, the communications will then represent care- 
fully prepared contributions having a substantial raison d’etre. A 
long step in this direction will be taken when the requirement is made 
that all papers shail be delivered in sufficient time to enable them to 
be put in type and in the hands of members in advance of reading. 
While the discussions at Niagara were excellent so far as they went, 
they were principally confined to minor points, except in rare cases 
where one of the audience had a special knowledge of the specific sub- 
ject as a whole. Had the papers been printed and distributed in ad- 
vance, not only the subject matter would probably have received 
greater care in preparation, but there would undoubtedly have been 


a much broader range of discussion. 


As at the first meeting of the society, established theory fared badly 
at the hands of some of the authors. One paper made an onslaught 
on the very foundations of modern science, including even Newton's 
gravitation theory; and, for the edifice tumbled down, the new cor- 
puscular hypothesis, notwithstanding its present slender support, was 
offered as a substitute—the exchange ofan embryo of uncertain future 


for a thing of bone and sinew. The dissociation theory as a whole 
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was attacked on the basis of an experiment, doubtful as to accuracy, 


and yet more doubtful as to application. One paper proposed a new 
system of electrical units, based upon the coincidence that 500 am- 
peres flowing for one day will liberate almost exactly one cubic meter 
of hydrogen, which will weigh almost exactly one pound. It was pro- 
posed to adopt the unit of 500 amperes for one day, and call it a 
pound col, and from this were to be derived other units, such as the 
While 


the relation brought out between a given quantity of electricity and 


colad for the unit of capacity, cojoule for the unit of work, ete. 


a corresponding volume and weight of hydrogen is an interesting 
one, and might serve a useful purpose as an empirical unit in some 
kinds of electrolytic work, it offers little basis for any new system 
of units, unless the relation found is established to be a natural one 
and not a mere coincidence. There is probably a need in some elec 
trochemical operations of a unit of quantity larger than the ampere- 
second or coulomb, but this could be obtained through the employ- 
ment of the ampere-hour with appropriate prefix. If, for example, 


500 amperes per day represents a convenient order of magnitude, since 


it is equal to 12 kiloampere-hours, the latter multiple unit would. 


appear to be of a sufficiently convenient magnitude to meet the 
need. 

Of the more practical papers read, one by Prof. Hutton, of Owens 
College, Manchester, England, described a process for the working 
of quartz in the electric furnace, which contains commercial prom- 
ise; and Mr. Fitzgerald described in detail a method of testing the 
commercial value graphite electrodes. A paper suggesting the use 
ot the electric furnace in the magnetic concentration of ores met 
with little favor from those who joined in its discussion. In view 
of the little success thus far achieved in the concentration of low- 
grade ores by the inexpensive dry process, there is certainly not 
much promise in a method which calls for the relatively more ex- 
pensive intervention of the electric furnace with the accompany- 
ing expenditure of heat in fusing the entire mass of raw material. 
A paper by Mr. Woolsey McA. Johnson performed a good service 
in setting forth the real facts which affect the density of current 
in electrolytic reduction where the anode contains two or more 
metals. In practical work it has been found that the current density 
must be reduced when the cathode contains more than one metal, 
but it has been considered that this was due merely to the undue 
carrying effect of the stronger current. Some years ago, when this 
difficulty was experienced in a large refinery, a great loss resulted 
in operation while experiments to obviate it were carried on, the 
experiments presumably not being directed by a proper knowledge 
of the principles involved; and a discussion of these latter forms 
the subject matter of Mr. Johnson’s paper. The concentration cell 
of Prof, Carhart was the subject of another communication to the 
society, and the clarifying of the situation by the previous dis- 
cussion in Philadelphia and that at Niagara brought out that in this 
case, as in so many others, a paradox when analyzed may result in 
still more firmly establishing the theory which at first sight it ap- 
pears to contradict. Prof. Haber, in a paper accompanied by ex- 
perimental demonstrations, further established the importance of 
taking into account secondary reactions that may occur in electro 
lysis, and which may give rise to unexpected results. The experi- 
ments performed very neatly showed the effect of electrolysis in 
a solution which attacks the element or elements released by electrol- 
ysis. A paper by Mr. Weightman, on cathodic reduction, also 
showed how unexpected results may be obtained when previous 
consideration has not been given to all of the factors that may enter 
into an operation. These several papers, as well as some read in 
Philadelphia, bring out the fact that electrolytic processes are far 
less simple than was formerly supposed, and that many of the ac- 


cepted laws of electrolysis require considerable qualification. 


es 
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The Convention of Fire Engineers in New York City. 


Note was made in these pages last week of the successful con- 
vention of Fire Engineers in New York City last week, at the Grand 
Central Palace. Several interesting papers were presented. One was 
by the veteran Capt. Brophy, on “Electrolysis,” and its effects on water 
and gas pipes, as well as on underground wires and cables, in which 
he not only set forth the fundamental elements of the subject but 
drew upon his own experience for data. He recommended breaking 
the continuity of the metal in the pipes by the insertion of insulating 
joints therein at suitable points, thus preventing any flow of current 
over them. “In that case, the poorly bonded track would have to re- 
ceive immediate attention, and its carrying capacity be increased either 
by proper bonding, increasing the size of the rails, or the addition of 
If neither plan was adopted, an increased coal bill 
circuit 


return feeders. 
would be the result 
breakers was not adopted at first, because none had been devised. 


This plan of placing insulators or 


Sut within a quite recent period, such circuit breakers have been 
devised, manufactured and used.” Capt. 

“In one of our large cities a natural gas system of piping had been 
connected by a large cable to the dynamos of the street railway sys- 
tem in order to drain them of current, but electrolytic corrosion took 
In this case “necessity was the mother 


3rophy added: 


place very rapidly at the joints. 
of invention,” and an insulating joint was devised and inserted at 
suitable points in the pipe system, and the connection to the dynamos 
discontinued, since which time no corrosion has taken place. 

“T have quite recently taken measurements between the natural gas 
pipes and the rails of the street railway in Wheeling, West Virginia, 
to ascertain the flow of current from pipes to rails, also to ascertain 
the flow of current in the different lines of pipes. I will not give 
here a list of these measurements, but as a result of one made near 
the power house, I found 300 amperes flowing from pipe to rail, the 
pressure being 10 volts, or representing a little over 3 horse-power. 
The gas company has decided to place insulating joints in their pipe 
system. I have just returned from Wheeling, where the work has 
progressed far enough to show that the lines wherein these joints 
have been placed have no current flowing over them, and when the 
work is completed, these pipes will not act as return feeders for the 
railroad, and electrolytic corrosion will cease. It will be a matter 
of indifference to the owners of these pipes what the condition of the 
street railway tracks may be. Not so with the city of Wheeling, 
however. Up to the present time the return or stray currents were 
conduced jointly by the gas and water pipes, but from this time on the 
entire load must be borne by the water pipe.” 

Mr. J. W. Stover, president of the Gamewell Fire Alarm Tele 
graph Company, presented a very interesting paper on “The Pro 
gress of Fire Alarm Telegraphy.” He noted that the 29th of April 
last marked the fiftieth anniversary of the introduction of the Farmer 
& Channing system of fire alarm telegraph into the City of Boston, 
the first alarm was electrically transmitted 


for on that day, 1852, 
from the central office in that city to the 19 tower bells scattered about 
the city, on which this alarm was sounded. It was fair, however, 
to call attention, he said, to the fact that Charles Robinson, who 
introduced the Morse telegraph into Germany, utilized the Morse 
apparatus in 1850 (about two years prior to the completion of the 
Farmer & Channing system in Boston) for signaling the existence 
of fires from police stations and engine houses in New York City, to 
watchmen who were stationed in bell towers. New York was at that 
time divided into eight fire districts, with a tower bell and a watch 
man on duty day and night in each tower. It was the duty of these 
vatchmen to look out for fires, and when discovered, to strike the 
number of their district on the tower bell. The other watchmen 
hearing these signals repeated them on their own bells, thus spread- 
ing the alarm over the whole city. 

He then reviewed the steady development of fire alarm systems 
down to the present day, and called attention first to the evolution 
of the “automatic” interior systems and then to the introduction of 
the “auxiliary,” primarily intended as an aid to regular established 
municipal systems in giving promptly direct alarms to fire depart- 
ments. It has been in successful use for over 14 years, and has never 
been abandoned when properly installed and properly cared for, Like 
every other new invention or new application of existing methods 
and means, it was at first open and subject to many criticisms; but 
Mr. Stover felt certain that all legitimate objections have been over- 
come, and that as the system stands to-day it deserves favorable con- 
sideration and the favor of all those who are in any way interested 


in the improvements and extension of means for the transmission 
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of prompt alarms for fire. He said, “I am aware that this auxiliary 
system of fire alarm telegraph was not received as favorably in some 
quarters as it should have been, for the fact that it was erroneously 
believed that its introduction would retard, to some extent, an in- 
crease in the number of street boxes used in connection with regular 
systems of the alarm; but experience has proven the fallacy of all 
such apprehension. In many cases where the auxiliary service has 
been brought into use, special street boxes have been purchased by 
private parties, and placed where they could be used by everybody 
in the vicinity in case of need. Another objection often heard was 
(and I may say is)’ that the auxiliary system as generally used does 
not indicate the exact locality of a fire. Neither does a street box; 
but I have been frequently told by chiefs of large experience, that 
there was never any trouble in discovering a fire of any account, when 
the nearest street box is pulled. However, this objection has been 
fully provided for, and wherever it is desired, those who control the 
auxiliary system stand ready to furnish a number of devices which 
completely overcome this objection, if it is one. I am confident that 
the auxiliary system, improved and perfected since its introduction, 
can be relied upon to do all that is claimed for it; that it cannot, 
when properly installed, under any circumstances interfere with the 
integrity or operation of a municipal plant. It has been in use in 
this city for more than six years, and notwithstanding it encountered 
from the start the bitter opposition of interested and prejudiced 
parties, it steadily won its way until January Ist of this year, when it 
had in use over 2,400 boxes—a number equal to the number of street 
boxes in use in Greater New York. It has received the approval of 
the New York Board of Underwriters, and Mayor Low has recently 
recognized the great value of this service by recommending its ab- 
solute control by the fire department through municipal ownership.” 

A very interesting paper that of Building Commissioner 
Stewart, on “Fire-proof Wood,” detailing tests made. He said: 
“The result of all tests proved conclusively that while treated wood 


was 


is in no sense fire-proof, it is of a very slow burning nature, and 
is a fire retardant.” There is a fifteen story building in course of 
construction in New York City, he said, in which all the trim; sash 
and doors will be of wood covered with metal, and all the partitions 
of fire-proof material. There are also other materials, the basis of 
which are magnesia, asbestos, cement and other incombustible ma- 
terials, which can be made into doors, trim, wainscoting, and, in 
fact, everything used in the interior finish of a building, while the 
decoration of the building is not diminished at all, or if any, to a 
There is one thing that can be said in regard to 
If these ma- 
inter- 


very slight extent. 
this manner of decoration and the trim of buildings: 
terials, which are incombustible, would be used, it might 
fere to a certain extent with the interior architectural finish of the 
building; it might offend the zsthetic eye, but it would increase the 
revenue of the building on account of the small rate of insurance 


upon a building of this character. 





Programme of Convention of Municipal Electricians. 


The International Association of Municipal Electricians will hold 
its seventh annual convention at Richmond, Va., on October 7, 8 and 
g, with headquarters at Murphy’s Hotel. The delegates will be wel- 
comed_ by Montague and Mayor Taylor. The 
tainments include a trip, on the second day, down the James River, 


Governor enter- 
through the famous Dutch Gap, and, on Thursday, a ride on special 
trolley cars to the Lakeside Park. 

The papers to be presented are as follows: “Municipal Inspection 
and Control,’ Walter M. Petty, superintendent Telegraph, 
Rutherford, N. Y.; “Relation of Electrical Other 
Branches of the Municipality,” Capt. Wm. Brophy, Boston, Mass.; 
“Classifying of Electrical Departments and Standard 
Specifications for Supplies and Contracts,” Edw. F. Schurig, city 
electrician, Omaha, Neb.; “Report of Committee on Rules for Elec- 
trical Inspection and Control, Especially with Reference to the Oc- 
cupancy of Streets,” Morris W. Mead, superintendent Bureau of 
Electricity, Pittsburg, Pa.; “The Telephone Service in Connection 
with Fire and Police Signal Systems,” Jerry Murphy, superintendent 
Police Telegraph, Cleveland, O.; “Electrical Government,” A. S. 
Hatch, assistant superintendent Public Lighting Commission, Detroit, 
Mich.; “Joint Use of Conduits,” Chas. F. Hopewell, city electrician, 
Cambridge, Mass. Mr. Hopewell will also give his “Illustrated 
Lecture of Fire and Police Telegraph.” Mr. Frank P. Foster, of 
Corning, N. Y., is secretary of the association. 
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The Sault Ste. Marie Water Power. 


By FRANK C. PERKINS. 


HE great power canal, power house and hydraulic installation 
T for the Electrical Power Transmission Development, at Sault 
Ste. Marie, Mich., is now about completed. The Michigan Lake 
Superior Power Company expect soon to have the water from this 
great lake turned into the power canal, which is 224 feet wide and 
about two and a third miles long. The accompanying illustration 
shows the power canal and power house during construction. In 
this enormous power station there are 320 turbines, equipped with 
Sturgess water-wheel governors. They are set in 80 penstocks, in 
groups of four each. Each of the 80 units of 4-33-inch turbines is 
to operate a Westinghouse or Stanley electrical generator of 400-kw 
capacity. Each hydraulic unit is composed of four 33-inch new 
American turbines, arranged in two pairs on one shaft. Each pair 
is housed in one case and discharges into one draft tube. Each unit 
under normal conditions takes 391 cubic feet per second at an effec- 
tive head of 16 feet, and has a capacity of 568 M. H. P. The 
maximum efficiency varies from 81 per cent. to 82 per cent., and this 
was carefully ascertained by regular tests prior to their acceptance. 

The 80 units, operating each a 400-kw generator, will supply elec- 
trical energy of 32,000 kw, or about 40,000 hp, and this energy will be 
used by various manufacturing plants now being built or projected. 
It will also be used for supplying current for are lights on the city 
streets as well as for operating the street railways. 

At this point the waters of Lake Superior flow over a sandstone 
rock ledge nearly 3,000 feet wide, and half a mile long, with a fall 
of about 20 feet. The total amount of power which may be developed 
at the lowest conditions will be about 57,000 hp. About four millions 
of dollars will be expended for right-of-way, canal, power house, 
docks and equipment, 

The total quantity of water which is discharged from Lake Su- 
perior at the Sault Rapids varies from 3,000,000 to 7,000,000 cubic 
feet per minute, and represents from 100,000 hp to 250,00 hp. The 
area of Lake Superior, which is about 30,000 square miles, is fed by 
an immense watershed, and the water discharged fluctuates with the 
varying conditions of evaporation and precipitation. 

In the construction of this great work, more than 1,000,000 cubic 
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iron roofing used would cover an area of 24,000 square feet. This 
construction work was carried on day and night, and 24 locomotives, 
with 350 four-yard dump cars, were kept busy taking care of the 
excavation carried on by the equipment of eight steam shovels. 
Much money and energy has been spent in overcoming this ob- 
struction, the Sault Ste. Marie, to the continuity of navigation be- 





FIG. 2.—HYDRAULIC EQUIPMENT. 


tween Lake Superior and Lake Huron. Many efforts have been 
made in past years to harness also this great power at the Sault, 
and various water power developments have been planned and 
carried out, utilizing a portion of this energy. At the present day, 
there is every prospect of the utilization of nearly half of the power 





Fic. 1—ForEBAY, SHOWING ICE RACK. 


yards of rock had to be excavated, and about 3.000,0c0 cubic yards of 
sand was dredged. All of this material was utilized for the reclaim- 
ing of lands under water, covering about 260 acres. Nearly 3,000 
linear feet of navigation docks have been built, and 22 miles of rails 
laid and operated. The vast amount of work necessary in this con- 
struction may be realized to some extent when it is known that 
3,500,000 linear feet of piles had to be driven and 170,000 cubic yards 
of concrete and monolithic block had to be laid. In addition to this, 
90,000 cubic yards of sandstone masonry, together with 32,000 square 
yards of dry sandstone pavement was required, and for this amount 
of masonry about 260,000 barrels of cement was necessary, while the 


available, and the locks now in operation are capable of passing the 
largest merchant vessels afloat. 

The president and acting manager of the Michigan Lake Superior 
Power Company is Mr. Francis H. Clergue, and the conception and 
successful realization of this great undertaking must be credited 
largely to him. The wreckage of former attempts, in the way of 
mortgages on real estate and right-of-way, held by a local bank, were 
secured by this company in 1894, and it became owner of the charter 
rights and property formerly owned by the St. Mary’s Falls Power 
Company, of 1885-7. During the next two years the general plan 
was outlined for the utilization of about 60,000 hp. A canal had to 
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be carried through the city of Sault Ste. Marie, Mich., and this canal 
had to be provided with six iron foot and vehicle bridges. The canal 
was designed to take the water from Lake Superior about the Sault 
Rapids and carry it to the nearest available point below the rapids, 
there discharging it into the St. Mary’s River through the great 
power house, seen in the accompanying views. 

The great power house has walls of sandstone, excavated from the 
canal, and a roof frame of steel, covered with galvanized, corrugated 
iron. The down-stream portion of the substructure not occupied 
by the penstocks is provided for the dynamos upon this structure. 
Supported by steel columns and steel floors, rises the upper portion 
of the power house, consisting of two floors 85 feet wide and 1,368 
feet long. The power house is built on a foundation of the pile 
type. Fifty-foot piles, numbering about 12,000, were driven through 
the clay to the rock, and their tops were capped and the whole 
structure was filled with a mass of concrete three feet deep. 

The substructure was designed to carry the water into the river 
below after passing through the turbines. This substructure con- 
sists of 81 chambers, 20 feet high and 100 feet long. These chambers 
were separated from each other by walls of three-foot masonry, the 
floors and roofs being monolithic concrete arches, closed on the up- 
stream side by masonry concrete arches. 

The penstock structure, which rests on the pit structure, also has 
81 chambers each, 15 feet wide, 20 feet high and 45 feet long. These 
chambers open on the up-stream side, and are divided from each 
other by steel and concrete work, and closed on the down-stream 
side by steel-plate bulkheads of semi-circular shape, open at the 
top. The water wheels are placed in these chambers and are sub- 
merged to their full height, the water being received from the Fore 
bay Falls through the turbines into the pit below. 


Port-ge A 


venue, at the Forebay Rock 


The end of the canal is at 
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structed the intercepting rack and spillway chute. The canal head 
gates consist of four steel shutters, each 48 feet wide and 26 feet 
high, operating between masonry piers. From Johnston Street to 
Spruce Avenue, the canal has a three-degree curve, 1,000 feet long, 


through clay. The semi-elliptical prism may be noted at this point. 





FIG. 4.—CANAL HEAD GATES. 





The width at the water-line is 214 feet, and the flowage area is about 
4,000 square feet, and the whole is lined with timber. 

The canal from Ashman to Johnston Streets, a distance of 2,300 
feet, is through sand, and the trapezoidal prism slopes one in one. 
The width at the bed is 164 feet, and at the water-line 214 feet, 
while the flowage area is about 4,500 square feet. The entire canal 
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Fic. 3—Map or SAULT Ste, MARIE, SHOWING WATER Power CANAL, Etc. 


and power house. The intake is 2,900 feet long and is 950 feet 


wide at the entrance. Its normal width is 220 feet, and its normal 
From Fort Street a down-stream view of the canal 


The Forebay 


depth is 22 feet 
may be had to Ashman Street, a distance of 2,300 feet, 
gradually expands to a width of 1,400 feet, and the slopes and con- 


struction are the same as the canal. 


Near the power house is con- 


prism below water-line is lined with timber planking, spiked to trans- 
verse timber frames secured to piles. 

The power house is 105 feet high, 100 feet wide and 1,368 feet long. 
It is an imposing structure, and its sandstone walls give it a neat 
and The for the 
this power house and forebay were called for in the summer of 1898, 


substantial appearance. tenders construction of 
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and the contract was awarded in October, 1898, to the Mason & 
Hoge Company, of Frankfort, Ky. The intake to the power canal 
lies just south of the western entrance to the United States Ship 
Canal. The contract for the intake was let to H. W. Hubbell & Co., 
of West Bay City, Mich., in the Fall of 1898. The width is some 
950 feet, its southern alignment running nearly east and west from 
its intersection with the established Harbor line on a 
tangent for about 2,900 feet. Its northern boundary commences at 
its junction with the terminal of the ship canal pier, and trends 
southeasterly, gradually curving in towards the south line. It 
narrows from 950 feet at the intake to a width of 250 feet about a 
fifth of a mile from the point where the water of Lake Superior 
enters. It continues at this width to the eastern end of the intake, 
where it terminates in the head gates of the canal, also called the 
movable dam. 

This movable dam structure was designed to close off the flow of 
water from the canal under all possible conditions, and, therefore, 
forms the entrance to the canal proper. The total length of the canal 
from this point to the forebay is almost two miles. It runs easterly 
for more than a mile, and then gradually curves north for the remain- 
ing 3,000 feet, when it expands into the forebay. 

This forebay has the character of a great mill pond, being enclosed 
by a dam, which has been elaborated into a long power house. The 
water really falls through the power house for a distance of 20 feet, 
coming first from Lake Superior through the intake, canal and fore- 
bay, and finds its final exit in the tail race at St. Mary’s River and 
Lake Huron level. The canal was constructed by E. D. Smith, of 
Philadelphia, and the total distance of the entire constructed water- 
way 1s about 13,000 feet, the width of the same being about 200 feet. 





FIG. §.—TIMBER-LINED CANAL. 


It was excavated to such a level that when the full power is being 
used, the water will flow at a uniform depth of 23 feet. 

A great variety of material was met with in the construction of this 
canal. Beginning at the intake, it passes through drift of Lake Su- 
perior sand, boulders and gravel for about a quarter of a mile. For 
nearly a mile, then, a strata of rock was encountered, which traverses 
this region, and is responsible for the existence of the Sault Rapids. 
A formation of drift sand and boulders was then met with for some- 
thing over a third of a mile, and then the canal passes through a 
form of silicious clay to the power house. 

At the various sections of the canal, the flow area differs. It is 
calculated that the water will flow through the entire canal at about 
a depth of 23 feet when the full plant is in operation. The velocity 
of the water when operating at full capacity is calculated to be about 
4% miles per hour. This would deliver to the turbines about 30,000 
cubic feet of water per second, which would supply an output of 
about 60,000 hp, allowing a reasonable loss for the conduit.. 

It is stated that every portion of the conduit, except the beds of 
the intake and forebay, is formed either of smooth rock or timber 
surface, so constructed as to preserve the original shape of the 
conduit, and exposing only stone to the wearing influence of the 
elements. The accompanying illustrations show the waterway under 
construction and the power house in its completed or nearly com- 
pleted state. 
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Electric Light in Chinese Palace. 


The Pekin Summer Palace of the Chinese Emperor is being re- 
fitted. Meantime arrangements are being made to light it by elec- 
tricity. 
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Signaling Through Space Without Wires. 


By A, FREDERICK COLLINS. 


NDER the above title the Electrician Publishing Company 

(London) has brought out the third edition (second issue) 

of a work by Sir Oliver J. Lodge, F. R. S., which was 
originally entitled “The Work of Hertz and Some of his Suc- 
cessors,” this in turn “beirig the substance of a lecture delivered at the 
Royal Institution on Friday evening, June 1, 1894.” 

This lecture was delivered before the advent of commercial wire- 
less telegraphy, and in the period intervening between the delivery 
of the lecture and the issue of the present book many things have oc- 
curred besides the advance of signaling through space without wires, 
as this article will show. 

The principal additions to the recent work is an article “On the 
Application of this Method of Signaling at a Distance to Actual 
Telegraphy,” and a paper relating to the further development in the 
(wireless) telegraphic direction, entitled, “Syntonic Telegraphy, a 
History of the Coherer Principle and an Account of Hughes’ Experi- 
ments.” The first article is by far the most interesting of the newly 
included matter, and while it does not throw much light on the ad- 
vances of the art, it does show the prejudice of certain English 
scientists toward inventors of other nationalities than their own. 
For instance, when they saw the laurel wreath of success accorded 
to one of Italy’s sons they became furious, for had they not a 
familiar knowledge of the principles involved in wireless telegraphy 
long prior to its advent commercially? The answer comes back 
without wires, Yes! and with it the statement, truthfully, that they 
lacked the acumen of mind to foresee that which was so evident to 
Righi’s student—a commercial possibility in the new arrangement. 

In this particular paper Lodge shows how wireless signaling was 
accomplished by himself and others prior to and in 1894, or two 
years before Marconi evolved his system. As everyone knows who 
is at all interested in wireless telegraphy, a futile attempt has been 
made to’ elevate Lodge, the Englishman, on the pedestal of glory 
erected to the inventor of wireless telegraphy, and to dislodge at 
the same time Mr. Marconi, who had climbed there by dint of much 
scheming and hard work. But this procedure, which has been so 
ably abetted by Lodge’s article, “The Application of this Method 
of Signaling,” follows the prescribed course of the narrow-minded 
historians of foreign scientists, and which has been so long in vogue, 
particularly in England, namely, their attempt to throttle the efforts 
of every worker except those from their own country. Had the 
mantle of genius which brought into existence the telegraph without 
wires fallen on the shoulders of John Doe, of Nowhere, England, 
instead of on that very bright young man, Marconi, of Italy, we 
would have heard little of the rights of Lodge—or anyone else. 

Certainly this is a medizval spirit which one might have expected 
to exist long before cables were invented, and when months, aye, 
years might have elapsed before the workers of one country could 
ascertain what those living apart from them had done, or were 
doing. But in the days of wireless telegraphy it is absurd, laugh- 
able, were it not for the rank injustice to those who have made the 
thing possible. 

Lodge invites attention, with some display of feeling, to the 
similarity of Hertz’s oscillator and the Marconi radiator consisting 
of a vertical wire connected in series with a spark-gap and the earth, 
or, to use his own words, “It (the Marconi radiator) may be re- 

garded simply as a Hertz vibrator with its axis vertical as Hertz 
often used it, and with its lower plate replaced by the earth so 
as to double the variable capacity.” 

This is to say, all Marconi did was merely to extend one arm 
of the oscillator into the air 30 or 40 meters and ground the opposite 
arm; like the flower trick of Kellar, it is so very simple when you 
know how. But in this one simple feature lies the great difference be- 
tween the experiments of Hertz and all his successors to the time of 
Marconi, for by this very method the Italian was able to syntonize 
accurately his sending and receiving instruments. 

Lodge says that by earthing one arm of the oscillator its capacity 
is doubled. That the oscillations are considerably slowed down is, 
of course, apparent, but capacity does not damp out the oscillations 
any more than a heavy weight would damp out the oscillations of a 
pendulum; it is the resistance of the circuit that has the damping 
effect, as when the pendulum would be made to oscillate in a viscous 
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the discharge describes a smooth curve, “dying away gradually as 
the time increases, in such a manner that the current is always in 
one direction.” 

Lodge again points out: That he and Marconi made coherers at the 
same time, and “that the only difference was that whereas the author 
(Lodge) preferred iron or brass filings in high vacuum, Marconi pre- 
ferred nickel filings in low vacuum.” But I will add, lest by some it 
might perchance be overlooked, that differing from the Lodge coherer, 
which measured 12 or 14 cm, in length, the Marconi form was only 25 
mm., and its sensitiveness increased as its size was decreased, making 
the former coherer suitable only for the laboratory, and the latter 
eminently adapted for long-distance telegraphy. Lodge further main- 
tains that when Marconi brought his apparatus in a sealed box to 
Sir William Preece there were no novel features in it, but Preece 
evidently found novelty in it, if in no other form than in its ability 
to work over distances greater than had been attempted, and Preece 
was probably the best-posted man at that time in England on wireless 
telegraphy. Again, Lodge asserts that Dr. Slaby pursued success- 
fully the development of wireless telegraphy, but Slaby apparently 
had no idea of commercial wireless telegraphy until he was present 
at some experiments of Marconi’s across the Bristol Channel in May, 
1897. 

The principles which form the foundation of syntonic wireless 
telegraphy are the subject of the second article by Lodge, which begins 
with a criticism of the existing patent law, showing the injustice of 
it; he briefly states how he would have it expurged or eliminated 
altogether, and instead of having to pay a fee for registering claims 
in order to be safeguarded, he would have it so amended that to 
the scientist who reads his paper before some recognized scientific 
society would accrue the credit, and incidentally any moneys which 
might be derived thereafter from its use. This is an idealistic view 
to take, and a commendable one from the viewpoint of the scientist : 
but in the event of such a law being passed by Parliament the 
profits of the commercial company would have to be split into an in- 
finitesimal number of portions to pay the various living inventors and 
discoverers and the heirs, executors, administrators and assigns for 
their own use, benefit and behoof forever of inventors and dis- 
coverers who may have died these past hundred years. 

It is usually the organizer who gets the plums, and this is as true 
of the organizer of ideas as it is the organizer of financial interests; 
but unlike the latter who holds his right always, the former has a 
patent for a comparatively short period of years. But the generally 
successful ones are those who make a tangible commercial commodity 
from a few intangible scientific facts, and for this reason it is seldom 
that a cry is raised against patent laws. 

That these laws in any country are imperfect must be admitted, 
but it should be considered that there are three factions who are in- 
volved—the inventor, the state and the people. The laws, especially 
in England, are so drafted that if there are claims in a specification 
which have been allowed without regard to the rights of others, the 
patent in whole or in part may be invalidated; and after all this 
system of red tape has been exhausted in an effort to protect the 
rightful inventor, the courts may be appealed to. But, as Lodge 
consistently holds, “The instinct of the scientific worker is to publish 
everything, to hope that any useful aspect of it may be as quickly 
as possible utilized and to trust to the instinct for fair play, that he 
shall not be the loser when the thing becomes commercially profitable ; 
to grant him a monopoly is to grant him a more than doubtful boon ; 
to grant him the privilege of fighting for his monopoly is to grant him 
a pernicious privilege which will sap his energy, waste his time and 
destroy his power of future production.” 

In his paper, “Syntonic Telegraphy,’ Lodge discusses his system 
and his various patents for selective signaling, a short review of 
which will be found in the ELectricAL WorLD AND ENGINEER, Novem- 
ber 9, 1901, pp. 774. 

[ have long contended that a successful syntonic system must 
begin with the elimination of the earth as a capacity from the oscil- 
lator and resonator, since the large capacity of the earth places all 
instruments with earth terminals in tune with each other, and, there- 
fore, bars the way for syntonization between individual sets of instru 
Lodge has proven the correctness of this theory, though his 
which 


ments 


operated over a distance 


But his efforts were in the right 


system has not been successfully 
could have any commercial value 
direction, and in this field Lodge was first, and if he had only de- 


veloped the fundamental principles he has applied to the solving of 


the solution and actually produced a long-distance selective system, 
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Marconi’s fame would soon be relegated to the place caloric, where 
his English contemporaries and critics so sincerely wish him. But 
it appears that Lodge is doing no more with syntonic wireless tele- 
graphy than he did in sending messages without wires prior to Mar- 
coni’s time. 

Lodge is prolific in evolving schemes and words, but he lets some- 
one else do the tiresome work of developing the arts to which they 
relate as he rests on his oars; for now Braun is making gigantic strides 
in syntonic wireless telegraphy, just as Marconi did in producing a 
commercial system for long-distance work. But we cannot all be 
universal geniuses, and it is given to some men to be scientists 
whilst others are mechanicians, and Lodge is strictly the former, 
whereas Marconi is the latter if anything. 

“Coherer History” is the third of the new papers appearing in 
Lodge’s book, and though interesting considering the early date of 
its publication, its reproduction at this time is not conclusive proof 
by any means that Marconi is getting more credit for the develop- 
ment of the coherer than he is entitled to, nor to Lodge the less. 
The paper on “Prof. Hughes’ Observations,” in which it is stated 
that Hughes transmitted and received signals from 1879 to 1886, 
would here make a most valuable addition to the knowledge of loose 
contacts or microphonic joints had it been written immediately after 
the experiments were made instead of 13 years later. It is good 
reading now as a matter of history, but as a method of claiming 
priority this precedent established by Hughes is bad form, if not 
indeed a pernicious practice; it certainly does not appeal to the 
technician very strongly. It is quite significant, too, that so much 
stress should be laid on the fruitless observation of Hughes, the 
Englishman, and so little on the actual accomplishment of Branly, 
the Frenchman. 

The cry to-day is for workers, not merely for men who do some- 
thing for the love of scientific investigation and after evolving an 
idea or hypothesis drop it for same new fancy, but for men who do 
something, the results of which are visible at once to the world 
it benefits. The success of Edison is due, not to original discoveries, 
but to his genius in improving from uncollected scientific data things 
of great and immediate utility. Aside from his polyphase work, Tesla 
was lauded, prematurely, because he was able to show magnificent 
phenomena which seemed on the face to solve the riddle of a better 
and cheaper illuminant; but that was ten years ago, and where Edison 
is still close to the hearts of the people and his name a household 
words, Tesla has gradually sunk into oblivion, and even his claims 
to the fatherhood of wireless telegraphy, both mundane and Martian. 
are not sufficient to bring him forth into the light of popular esteem 
in which he was formerly held. 

All the world admires a savant, but it will accept a man of only 
moderate learning if he will create from the remnants of knowledge 
something for the immediate good of humanity. 





Trolley Franchise at Provo, Utah. 


An application has been made to the City Council, of Provo, Utah. 
by Reed Smoot, Jesse Knight, C. E. Loose, George Havercamp and 
Samuel R. Thurman, for a franchise to build an electric street 
car line in that city. The mayor, Thomas N. Taylor, vetoed the 
resolution to the Council, giving as a reason that in his opinion the 
streets of the city belong to the people for their use, and when any 
portion of the streets are monopolized or used by any firm or corpora- 
tion for their private gain, they should pay for them just the same as 
other individuals or corporations pay for ground on which they may 
wish to erect buildings or other conveniences to engage in such 
business as they desire. As the streets cannot be sold, he claims 
the next thing should be a suitable rental for the same, that they may 
be a source of revenue to the city. He further states that the people 
have expended thousands of dollars to build these streets and are 
entitled to remuneration. The mayor suggests further that in lieu 
of this grant that a similar one be given so amended that the grantees 
be made to pay Provo City $30,000, commencing ten years from date 
of said franchise, $500 per year for 20 years, and $1,000 per year for 
the last 20 years of said franchise. This, he claims, would be a very 
small rental for the property, and yet would aid the city in paying 
the many expenses, thus cutting down the taxes. He says that cities 
who have given away similar franchises now regret their action. As 
men in all parts of the country are putting in electric lines, there will 
be no trouble in selling this franchise for even more than the amount 


named, he says. 
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Massachusetts Statistics of Electrical Supply. 





By Atton D. ADAMS. 


N the early days of lighting from central stations Massachu- 

I setts began to collect statistics of the industry, and it re- 

mains the only State that publishes comprehensive data of 
electrical supply. : 

Massachusetts has constantly been a leader in the distribution 
of electrical energy. The peculiar value of its records, there- 
fore, is not only that they began early and are complete, but also 
that they represent substantially, in kind, the development of 
electrical supply throughout the United States. 

Commissioners were given general supervision of all corpora- 
tions and persons manufacturing and selling electric light in 
Massachusetts, by Chapter 382, Acts of 1887, approved June 8 
of that year. This law required every electric light company 
to make a return annually to the commissioners in a form and 
at a time prescribed by them. In this return the amount of cap- 
ital and indebtedness on the first day of January preceding were 
required to be stated, also the income, expenses and dividends 
declared or paid by the company during the preceding year. 
A list of all salaried officers and the amount annually paid to 
each were also required, and the return must be sworn to by 
the president and treasurer of the company and by a majority of 
its directors. 

Besides this annual report, the law requires each company at 
all times on request of the commissioners to furnish any infor- 
mation concerning its condition, management and operation. 
Each company must keep an office in the city or town where its 
works are located, and at this office must be all books required 
by law to be kept within the Commonwealth, including books 
to show receipts, expenses and indebtedness oi the company. 
These books must be open to the inspection of the commis- 
sioners at all times. Any court having jurisdiction in equity may 
on application of the commissioners enforce the foregoing re- 
quirements by a suitable decree in equity. 

The first annual reports of electric light companies under this 
law were required to be for the year ending June 30, 1888. For 
neglect to make the annual return required by law of each elec- 
tric light company a forfeit of five dollars per day during the 
first fifteen days, ten dollars per day during the second fifteen 
days, and not more than fifteen dollars per day thereafter, from 
the second Wednesday of September in any year was imposed 
by Chapter 263, Acts of 1892. This act further provides a for- 
feiture of not more than five hundred dollars for final neglect 
or refusal to make the annual return in each case. 

Beginning with the first day of July, 1896, every person and 
corporation engaged in the manufacture and sale of electricity 
was required to keep such records of the operations of its plant 
as the commissioners might require, by Chapters 356 and 480, 
Acts of 1896. Chapter 426 of the same year authorized the 
supreme judical court to enforce orders of the commissioners by ap- 
propriate process in equity. 

This series of legislative acts has not only given the com 
missioners ample authority to collect complete data concerning 
electrical supply, but has put the entire machinery of courts cf 
taw and equity at the disposal of the commissioners to enforce 
their orders and demands. 

Acting under the legislation of 1887, the commissioners at once 
proceeded to collect statistics relating to the equipments and 
operations as well as to the financial condition of the companies 
engaged in electrical supply. 

The act creating the electric light commissioners requires them 
to make annual reports to the Legislature, giving abstracts of the 
data collected from the electric companies. The first of these 
annual reports was made for the year ending June 30, 1888, and 
they have been continued yearly up to the present time. Under 
the Act of 1887, the commissioners had authority to ask and the 
electric companies were required to give any desired information 
concerning the technical as well as the financial side of the busi 
ness, but the requirement to keep books extended only to the 
financial side. It thus came about that companies could not in 
all cases give data asked for by the commissioners, because there 
were no records. This state of affairs led to the Act of 1896, by 
which the companies came under the duty to record all opera- 
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tions and outputs of their plants and systems according to forms 
prescribed by the commissioners. 

By this last named act the commissioners are put into a posi- 
tion to find out all that any of the companies or their officers 
know about the electrical supply business. 

In general the electric lighting companies have readily com- 
plied with the requirements of the commissioners, and in the 
few instances where this has not been true the heavy fines for 
delay and the equity jurisdiction of the courts have proved to be 
ample remedies. Concerning the accuracy of reports made by 
the electric lighting companies to the commissioners, it is not 
to be presumed that the president, treasurer and the majority of 
a board of directors of a corporation engaged in electrical supply 
will incur the penalties of perjury by knowingly swearing to 
a false return. Moreover, the mass of data in the hands of the 
commissioners is now so great, its records of each company 
through a series of years so complete, and its power of inspec- 
tion of all company records so unlimited, that any serious mis- 
statement as to the finances or operations of a company are al- 
most sure to be quickly detected. 

While the commissioners have included in each of their annual 
reports a large mass of statistics relative to the equipments and 
technical operations of the electric companies, the legislation of 
1896 concerning the form of records to be kept on these subjects 
has tended to make subsequent reports more complete. Discre- 
tion as to what portion of the data obtained from the electric 
companies shall appear in the annual reports of the commis- 
sioners rests with them, and not all of the statistics collected by 
them have been published. A notable illustration of this policy 
relates to the kw-hours delivered at switchboards and to con- 
sumers by the companies. The commissioners collect this in- 
formation as to energy developed and sold, but do not publish 
it. In order to secure complete and uniform reports from the 
companies engaged in electrical supply, the commissioners have 
from the beginning issued to each company yearly a book of 
printed, numbered questions, with blank spaces thereafter for 
the answers. These printed forms are sent in duplicate to each 
company, one copy to be retained by the company and the other 
to be returned to the commissioners. The first set of these 
forms was issued to the companies under date of June 28, 1888, 
and the reports were returnable, for the year ending June 30, 
1888, not later than September 12 of that year. 


In these first forms the financial affairs of the companies were 
arranged under five separate schedules. The first schedule re- 
lated to capital, debts and cost of plant, and contained twenty- 
three distinct items to be filled in. In the second schedule were 
included expenses of operation with twenty-six items and money 
incomes with ten to thirteen items. The third schedule was de- 
voted to the profit and loss account in which was included, besides, 
the results of operation, the items of interest, depreciation, re- 
serve funds and surplus. Assets separated under twenty-two 
items and liabilities under ten items formed the subjects of the 
fourth schedule. Particulars of the reserve fund under nine 
items made up the fifth schedule. 

Technical details of equipment and operation were covered at 
length in these forms. The location of plant, area of land, size 
and construction of buildings, and whether owned or leased were 
required to be stated. In the case of boilers, engines and water 
wheels, the number, capacity and description of each was to be 
stated. The make, type, number and capacity of dynamos was 
required. Arc and incandescent lamps were specified according 
to number and candle power of each. Motors were arranged 
with reference to their numbers, capacity, type and voltage. Dis- 
tribution circuits were designated as to their lengths and the sort 
of service rendered by them. Numbers of poles, lengths of un- 
derground conduit and the feet of wire carried by each were 
included. 

The items of operation at stations included the kinds and 
quantities of fuel consumed. Numbers of public and commercial 
arc and incandescent lamps operated, and the candle powers of 
each were required to be stated. For street lamps the number 
of hours of operation per night and the nights per month were 
to be included. The general schedule of prices for commercial 
service and the contract rates for street lighting formed items in 
the report. In addition to these stated, many minor matters 
went tc make up the technical data required by the commission- 


eee 





488 ELECTRICAL WORLD anv ENGINEER. 


ers of each company. This printed form with a specific answer 
to each question made up the report to which the president, 
treasurer and a majority of the board of directors of each com- 
pany was required to certify under oath. 

Since the date of the first reports just considered, the general 
nature of the data required by the commissioners has remained 
about the same, but the number of separate items covered and the 
degree of detail as to the different branches of the business have 
been materially extended. 

Thus, in the reports of 1901, the cost of plant included 32 
items, Operating expenses 31 items, and the technical statistics 
of equipment and operation were largely increased. A list of 
the numbers, lengths, size of conductors, kind of energy supplied, 
and the lamps or motors to which service is rendered must 
now be stated for each circuit. The list of transformers must 
now include the number and capacity of each, and the date 
when installed. Electric meters are reported as‘numbers, capac- 
ities and additions. Storage batteries are described as to make, 
number of cells, number of plates per cell, voltage per cell and 
the discharge rate of each battery at one, five and ten hours. 
The records now required of energy outputs include the kw- 
hours from each type of dynamos delivered at ihe switchboard 
and sold to consumers, also the kw-hours sold for lighting anda 
for power. 

As recorded for each year the data of these reports necessarily 
presents the dry, statistical form. When the reports are sepa- 
rated into distinct parts, arranged in chronological order and 
analyzed, they offer, at once, the best available record of the past 
«development and of the present condition of electrical supply in 
the United States. 

Massachusetts, through its commissioners, has performed a 
great service for electrical interests and the public at large, in 
the preservation of this unique record of the rise of the central 
station industry. 





Lead vs. Nickel Storage Batieries. 


At the Niagara meeting of the American Electrochemical Society, 
Mr. Hugh Rodman read a paper, entitled “Storage Battery In- 
vention,” which contrasted at length the relative merits of the lead 
and nickel types of storage batteries. In opening, Mr. Rodman 
pointed out that besides charge and discharge, storage batteries must 
withstand overcharge, a putting in of more ampere hours than can 
be taken out; and this condition implies unchanging electrodes in 
an unchanging electrolyte. After discussing numerous possible 
storage battery combinations and the corresponding reactions, the 
conclusion is reached that the list of available anodes and electro- 
lytes finally reduces to lead in sulphuric acid and nickel in an alkali 
hydroxide. 

This does not mean that the active material must necessarily con- 
tain nickel or lead, but simply that the grid, the current carrying 
part of the oxygen plate upon which the active material rests, 
must be one or the other of these metals in its appropriate solution. 
The active material of the oxygen plate, considering permanency only, 
may be any insoluble oxide or salt; while the grid and active ma- 
terial of the hydrogen plate, putting aside as impracticable any dis- 
solving material, such as zinc, may be either of the same metal as 
the oxygen plate, as lead in sulphuric acid, or else of some other 
metal soluble only at the end of a complete reversal of current, as 
iron in hydroxides. Practically, this all reduces to two classes: 
First, lead peroxide and spongy lead upon lead plates in sulphuric 
acid, the battery in general use; and, second, mercuric or nickel 
peroxide upon nickel plates, together with cadmium, nickel or iron 
sponge upon iron or nickel plates in an alkali hydroxide, the bat- 
tery proposed by Mr. Edison. As the most promising member of 
this latter type, we may take an oxygen plate of nickel peroxide upon 
nickel with a hydrogen plate of iron sponge upon iron and compare 
it with the usual Plante and Faure types of lead cell. 

The alkali battery possesses a great advantage in making its sup- 
port plates of a stiff, easily-worked metal. The stiffness insures 
absence of buckling (a trouble which must be considered and com 
pensated for with lead plates), while the stiffness and ease of work 
ing together admit of a high mechanical perfection. It should be 
borne in mind, however, that the ordinary antimonial lead grid used 
with pasted lead plates is neither prohibitively heavy nor  short- 
lived; it will probably last as long as the nickel grid when subjected 
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to electrolytic action only; the inferiority lies in its mechanical 
weakness and in the difficulty of making fine castings. 

Lead peroxide is a conductor. We can use it in comparatively 
large and porous masses. Nickel peroxide is not a conductor, and 
so must be held in close contact with some conductor itself inactive, 
as nickel or carbon. This may be done in two ways: First, by per- 
oxidizing a highly developed surface of nickel, corresponding with 
the Plante form of lead plate; second, by packing the active ma- 
terial or material to become active with powdered or flake graphite, 
held rigid in a perforated box. 

An objection to the first method js, that as nickel peroxide does 
not conduct, only a thin layer of low capacity can be utilized; an- 
other objection is that the disintegration by shedding is even more 
pronounced than with lead, and without the advantage of a contin- 
uing and compensating formation of the remaining metal. An ob- 
jection to the second method is that the dense active mass impedes 
diffusion. An advantage is that the close-held mass with its stiff 
finely perforated cover is apparently not subject to deterioration. 
It is well to note that the disintegration of one plate and long life 
of another is in no way due to the intrinsic qualities of one or the 
other active material, or to the difference in chemical action taking 
place; there is no apparent reason why lead peroxide reducing to 
lead oxide or to lead sulphate should fall to pieces any more quickly 
in fact, the reverse 





than nickel peroxide reducing to nickel oxide 
is true. The difference lies entirely in the method of holding the 
active material and in its porosity. 

For hydrogen carrying materials, we have spongy porous lead in 
the acid cell, and in the other spongy iron or a low oxide of iron 
packed with flake graphite. Here we see no reason why the spongy 
lead plate should not last indefinitely, and, until recent years, this 
was supposed to be the case. It loses no material; it does not change 
chemically; but actually, its capacity lessens with age, and so, while 
its deterioration is not so rapid as that of the peroxide plate, it must 
nevertheless be occasionally renewed. The opposite is now hoped 
for the iron plate; its active material is held rigid by a stiff grid and 
unchanging graphite packing, and, apparently, should not lose capac- 
ity; this, however, for either iron or nickel can be proven only by 
a much longer life test than the plates have yet had. 

One battery uses an acid solution that is absorbed during the dis- 
charge by the active material of both plates, and released upon 
charge. The other uses a solution of potassium hydroxide that is 
inactive except as an electrolytic conductor, a means of carrying 
oxygen from one plate to the other. The result of this difference in 
electrolytes is most important; in the alkali battery we use only 
enough electrolyte to make a path for the current, while the acid 
battery must have a mass of electrolyte large enough to hold both 
the acid needed for the reactions and enough over to insure low elec- 
trolytic resistance at the end of discharge. Now, while the possi- 
bility of using a small amount of electrolyte, which means putting 
the plates close together, is one of the important factors in making 
the alkali battery light enough and small enough for commercial 
practice, this very advantage adds greatly to an already serious 
trouble—refilling. In overcharging, a portion of the water is use- 
lessly decomposed, passes off as gas and must be replaced. The 
actual amount lost is fixed by the time of overcharge and by the 
current. The relative amount lost is inversely proportional to the 
volume of solution in the full cell. 

Here the alkali cell is inferior to the lead cell. First, the over- 
charge is greater. The densely packed active material allows of 
only slow diffusion in its mass, with the result that a large pro- 
portion of the current breaks up the electrolyte at the surface of the 
nickel] plate, rather than pass through the attenuated alkali solution 
held in the active material and maintained there by the outward elec- 
trolytic movement of the potassium ions. Second, the current is 
greater. The voltage of the alkali cell is only about one-half that 
of the lead cell; therefore, for the same energy output, we must 
double either the current or the number of cells, so multiplying the 
useless dissociation by two. Third, the alkali cell has comparatively 
a small mass of electrolyte to draw upon. In all, the question of 
electrolyte mass comes to this: that in the alkali battery we multiply 
a serious trouble by a factor of three or four and then halve the 
means of getting around it. 

Another trouble arising from refilling is the quality of the water 
used. In large commercial operation or in laboratory work, where 
distilled water can be gotten, this is not serious, but with small users, 
where the hydrant is the common source of supply, it is often the 
means of putting into the electrolyte some active agent that eventu- 
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ally disintegrates the plates. Obviously, the lead battery has the ad- 
vantage. 

Again, the acid electrolyte is commercially the better for the ease 
of handling. This advantage will be overcome if the alkali battery 
will need no overhauling, but for the ordinary run of events, over- 
turned cells, over-filled cells, handling of old plates, moisture from 
gassing in overcharge, for the numerous contingencies arising in 
actual work, there can be no question that alkali is worse than acid 
for woodwork, clothes and hands. Acid does not creep—alkali both 
creeps and turns to carbonate. The advantage sometimes claimed 
for the alkali simply upon the ground of its not changing is a little 
hard to understand. There is, on the face of it, no reason why the 
electrolyte should not change as well as the plates; in fact, a battery 
with unchanging electrodes and changing electrolyte would in many 
ways be better than its opposite. For instance, the change of elec- 
trolyte density is, in the lead cell, a very useful and needed means of 
determining the state of charge and discharge. 

Adaptability to different uses of one or the other battery will be 
finally determined by a balance between utility and cost. For central 
station work, which at present takes about 75 per cent. of the battery 
output, the position of the lead cell seems secure. Its low first cost, 
low internal resistance, high voltage and general efficiency more 
than overbalance the deterioration. This deterioration is a matter 
of careful figuring: in so many years so many plates must be manu- 
tactured and installed to keep a given battery in good condition; as 
an offset, so many pounds of scrap lead and so many pounds of 
battery mud are returned. The renewals ordinarily mean no inter- 
ruption of work and not much expense in installing. 

For lighter service, particularly for electric wagons, where watt 
efficiency and cost are to some extent subordinate to convenience, 
the choice will depend largely upon capacity and reliability. 

Data is wanting upon the capacity of the alkali cell per unit of 
volume and weight, but it seems reasonably certain that neither will 
be far different from that of the pasted lead battery. As for re- 
liability,. which must not be mistaken for long life, data on the 
alkali cell is again wanting and must be wanting until the cells are 
put into ordinary service with ordinary care and attention. It seems 
certain that the necessity for frequent refilling will mean serious 
trouble in the way of low cells and irregularity of working, while the 
problem of the alkali electrolyte and excessive gassing will need most 
careful consideration. 

The commercial life of lead plates in truck or cab service is about 
15,000 to 20,000 miles for negatives, 12,000 miles for Plante positives 
and 6,000 miles for pasted positives. In other words, a four or five 
ton truck running 20 miles per day for 300 days in a year requires 
new positives once in a year or once in two years, according to the 
type of plate used, the choice of one or the other being determined 
by the character of service and length of run desired. Cabs and lighter 
wagons have about the same life, with a capacity of 40 to 100 miles 
on one charge. 

Work done under these conditions, actual work reduced to dollars 
and cents, has shown that the electric wagon gives better city service 
than can be gotten from gas or steam or horse. A better battery, 
either an improvement on the old or a better new one, would control 
practically all city traffic not on rails. 
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Incandescent Lamps in Holland. 





Mr. S. Listoe, United States Consul General at Rotterdam, Hol- 
land, makes the following communication to the State Department 
as to incandescent lamps in Holland: 

While about 500,000 incandescent electric lamps are annually 
used in the Netherlands, there are only three firms engaged in their 
manufacture, viz., Philips & Co., at Einhoven, and E. Goossens, 
Pope & Co., and the Company “Constantia,” at Venlo. Most of 
the lamps used are imported, the principal part coming from Ger- 
many and a small percentage from England, Belgium, and Switzer- 
land. 

Lamps are imported in every quantity, from lots of 50 or 100 to 
1,000 or more. I have not been able to ascertain the total imports, 
no statistics existing on the subject. Foreign manufacturers who 
send incandescent electric lamps to the Netherlands are “Die All- 
gemeine Elektricitats-Gesellschaft,” Berlin; Siemens & Halske, Ber 
lin; the Edison & Swan United Electric Light Company, Limited; 
La Société Anonyme Belge, Brussells; the Improved Electric 
Glowlamp Company, Limited, London; Gebriider Pintch, Berlin; 
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and the Zurich Incandescent Lamp Company, Zurich, Switzerland. 

The market price per lamp for 1902 is quoted at 50 pfennigs (about 
12 cents) by the “Allgemeine Elektricitats-Gesellschaft.” Various dis- 
counts are granted, according to the size of the order given. The 
“Nernst” lamp of this company, which has during the last year 
come into wide use here, costs 2 marks (48 cents). The import 
duty on electric lamps in the Netherlands is 5 per cent. of the 
value, inclusive of packing. There are no regulations restricting 
the importation of lamps. 

The competition in this line is very keen, and purchases are 
largely governed by price considerations; naturally, the best quality 
at the lowest figure is in demand. Generally speaking, the people 
here are favorably inclined toward American manufacturers, and 
if American lamps can compete in price and in quality with Ger- 
man manufacture there will undoubtedly be a good market for 
them. Electricity is slowly but surely replacing gas and oil. 

There are no special underwriters’ regulations applying to in- 
candescent lamps in the Netherlands, with reference to the base of 
lamps. Most of the lamps are fitted with the ordinary “Edison 
screw” base or with the “Swan bayonet” base. 

The principal importers of electric lamps at Rotterdam are H. 
C. van Mens, G. S. Kaufmann & Landheer, J. M. A. Bekking, Con- 
tinental Incandescent Light Company, Croon & Co., G. L. Dahl- 
mann, Electricitiets Maatschappy Volta, Meteor, Nieuwmeyer, Heu- 
kelom & Co., Van Rietschoten & Houwens, J. M. Scheffer & Co., 
C. Wasser & Co., Wynmalen & Hausmonn, and Van der Laan & Co. 





Kansas Independent Telephone Convention. 


The second annual convention of the Kansas State Independent 
Telephone Association was held at the Coates House, Kansas City, 
Mo., September 11 and 12. The delegates were welcomed by Mayor 
Reed, who in his address expressed some views on the question of 
government ownership of the telephone, and also gave the Bell Tele- 
phone Company a rap. “You are,” he said “endeavoring to bring 
into closer touch the independent telephone lines in Kansas. If 
you do not wish us to quote you as a little below par you must in- 
clude Missouri. The present conditions of the telephone business 
are lamentable. If relief is to come to the people it must come 
either from legislation of the most radical character or through an 
intelligent union of independent systems, managed along honest 
lines and by honest men. That, of course, leaves out the Bell com- 
pany, which is nothing better than a pirate. 

“There should be only one company,” he continued. “That should 
be owned by the government, be connected with the postal service 
and its telephones should be in every farmhouse in the land. We 
may never reach this, and in the meantime must try to meet present 
conditions. The Bell company, which never did an honest act in 
its life, takes out of Kansas City, at a low estimate, $300,000 annually, 
and swears to the assessor that the value of its entire property in 
Jackson county is $22,000.” Mr. W. H. Nelson, of Smith Center, 
responded to the mayor’s address. 

Papers were read as follows: “Construction and Maintenance of 
Metallic Toll Lines,” by Harry Faris; “Enforcement of Message 
Time-Limit,” by W. W. Dilworth. The exchanges at Salina, 
Atchison, Topeka, Wichita and Kansas City were described by D. 
A. Van Trine, E. H. Barry, B. F. Pankey, Hon. Frank L. Brown 
and Jas. S. Bailey, Jr., respectively. 

The main object which the association is working to accomplish 
is to connect, by long-distance lines, the 300 independent exchanges 
of Kansas and Missouri. This will be done, probably, when the 
Kansas City Home Telephone company opens its exchange for busi- 
ness next July. The local independent company will act as a 
“central” for the various independent exchanges in the Missouri 
valley. At the meeting, resolutions were passed expressing full 
confidence in the Home Telephone Company, of Kansas City, and 
the assurance was given that the plant now building would be con- 
nected with all the Kansas independent lines. By the time of its 
completion, next July, three branch lines are expected to enter 
Kansas City from Kansas. Mayor Reed was thanked for his earnest 
and persistent fight against the “Bell monopoly” and his efforts to 
secure lower rates and a fair treatment of the public. 

The executive committee was instructed to confer with the Home 
management relative to arrangements for making connections. 

There was a large exhibition by telephone manufacturing concerns 
and supply dealers of apparatus and appliances. 
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Data of Principal Power Stations in Greater New York. 


At the recent meeting of the Association of Edison Illuminating 
Companies, Mr. W. F. Wells presented a paper in which was given 
a comparison of the five principal power stations in Greater New 


York of recent construction, as follows: 


Station of Metropolitan Street Railway Company, at Ninety-sixth 
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WVGIEEY (GE Set. Seite: TONE, sca cs ci dance Oeuawe © 


Kind of Condensers 
Cooling surface, each, sp. ft 


Cooling surface, aggregate, sq. ft........ 


Cooling surface, per normal H. P............... 


Number of Generators 


Phase ° ° . eee eee eneseeesesee 

ir is RODRIGUES. FH0OE CEG ccc dcesc cee Saecwaess 
K. W. capacity, overload daw el Glew dca ya wan eur 
Ets ee OR, SURES 4 sb 5.05. 055 0'4 v0.0 9% 03) Obie aa 


\mp. per phase, overload 


\rmature connected 


Volts 
Speed Ses ei sear wats 
Poles .. Fh Vemlea a amet ae oa eR 


Diameter revolving field 


Weight revolving field, Ibs 


Weight of armature 


ATER “CITIBEET wg bc ccc cen cecences 





Metropolitan. 


48,800 
3 
63,495 
24,420 
25,520 
49,500 
66,000 
38,500 
51,700 
I 
353’ 
380 
12.3 
9,000 
87 
265—350 
25,520 
150 
0.51 
255,200 
3,016—1,653 
4,669 
51—61.4 
3.82 
0.196—0. 163 
5-45 


yu 


18,700 
5,100 
I! 
34’ 9” 
28’x42’ 


Vert. cross Comp. 


4,500 
6,000 
49,500 
66,000 
46-86” 
60” 
750 
160 
Corliss 


27 4 
a7" 
16” 

34x60” 

500,000 lb. 
28! 
100 
65 


Surface 


8,000 
88,000 
1.77 
I! 
3 
3,500 
4,700 
397 
425 
Y 
6,600 


4o 


130,000 


130,000 
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Street and East River; Manhattan Railway Company, at Seventy- 
fifth Street and East River; Metropolitan Street Railroad Company 
at 216th Street and Harlem River (Kingsbridge); Rapid Transit 
Subway Company, at Fifty-eighth Street and North River, and the 
Waterside Station of the New York Edison Company, at Thirty- 
eighth Street and East River. Below are given the principal data 
of the compilation: 


Manhattan. Kingsbridge. Rapid Transit. Edison, 
79,064 39,360 116,000 53,819 
2 2 I 2 
85,000 34,560 46,980 43,3826 
35,340 20,960 69,020 32,155 
33,280 15,360 39,000 36,400 
64,000 36,000 80,000 83,200 
100,000 50,000 125,000 . 128,000 
40,000 28,000 50,000 56,000 
60,000 jj i («esse 75,000 80,000 
a 2 5 4 
278” 200’ 225’ 196’ 
17’ 14’ Se 17’ 
908 308 880 908 
8.1 11.2 ? 7.3 
15,000 6,000 15,000 10,000 
64 30 60 56 
520 520 650 650 
33,280 15,360 39,000 36,400 
160 160 175 175 
0.51 0.436 0.49 0.44 
335,570 153,600 390,000 364,000 

7,360 3-450 ? 3,220—2,464 

Meat Beene" © \) “ eivaews 5,684 
45.2 45-2 ? 56.5—74 
3-32 3-12 4.87 4-37 
0.221 0.221 ? 0.18 —0.13 
5.68 4.65 ° 5-4—7-4 
S7.000 =  6§o§¢wweee § § | ‘ourasis 58,000 
egal wl apa aa 3” 
98,334 57,600 EeO 2 @ 0 @0.0.@0@0@020 © eens 
oe S006  q  ‘«SeeeesSs  #j§§§=§ wepraivters 
rr 2,480 5,000 10,664 
8 8 10 16 
38’ 4” 35’ 35’ ay’ 3° 
2,000 sq. ft. 28’x38/ 40x37’ 6”, 1,500 41/x23’, 943 sq. it. 
sq. ft. 


Double comp. 2 


Vert. cross 


Double comp. 2 
hor. cyl. 2 vert, cyl. 





3 cyl. vert. comp. 


hor. cyl. 2 vert. cyl. comp, 
8,000 4,500 8,000 5,200 
12,500 6,250 12,500 8,000 
64,000 36,000 80,000 83,200 
100,000 50,000 125,000 128,000 
(2) 44”-(2) 88” 46”-86” (2) 42”-(2) 86” 4344"-(2) 75%” 
60” 60” 60” 60” 
750 750 750 750 
160 150 175-200 175 
Corliss Corliss Poppet high, Cor Poppet high. Cor- 
liss low liss low 
atx $83 4.8:% 6.02:1 
1,544 1,590 1,544 1,137 
2 2 2 3 
8’ 9”-10” eS 2. Fa x08 2. P. 9” 
13’ 6 ia 6 19’ 6” re. 2 
5-4 5 5:4 5-5 
18x18 14X14 20x18 Center 22x14, 
overhung 16x14 
I2X1I2 I4XI4 I2X12 I4XI4 
a5'-8) 27’ 25/ 3 35’ 
37” 39” 37’ 2938" 
16” 16” 16” 10 
34”x60” 34”x60” 34”x60” 26”x60” 
439,000 lb. 507,000 lb, 439,000 Ib. 488,755 lb. 
none 28/ none 23’ 
none 100 none 72 
BOM 116 65 
Jet Jet Barometric tube Surface 
(Jet.) 
SOR we ee  Smiireereee jj. 9 @%gr@ eh @eie 9,200 
CORO — neereeee sits e eee 147,200 
cease * -  ‘wliam,: . .§ “~<hhpibbna 1.77 
8 8 10 16 
3 3 3 3 
5,000 3,500 5,000 3,500 
POO 2 2 2 “eae 7,500 5,000 
263 307 263 307 
394 ee 394 450 
¥ "4 Y ¥ 
11,000 6,600 11,000 6,600 
75 75 75 75 
40 40 40 40 
Mee a 32! 16’ 8” 


370,000 


520,000 


150,000 


158,500 


370,000 


520,000 


130,000 


125,000 
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Metropolitan. Manhattan, Kingsbridge. Rapid Transit. Edison. 
Circumferential speed per minute ............. 3,927 See > ) °. PO.” caereus 7,540 3,927 
MAGMCCET. SIMD. chev bse ei ci wedesiedewrecctees as" 5" 43’ as’ 9” 43’ sa’ 2 
SOC  WEIEte TOR e.os cv. heteenscscerisccces deme 260,000 a a ere 890,000 255,000 
Frame divided into segments ..........+.e+0+. 2 6 2 7 2 
ee ere ree Pere rere 5% Oe ge shat 6% 8% 
Guaranteed efficiency, 14 load.......cceeeeeeees 90.8% 90% 91% 
Guaranteed efficiency, 14 load ....--....cesee0s. 94.8% MP ei ee etal 95% 
Guaranteed efficiency, 3% load ..............6.. Soa?) ) lk at 2 ee t—~—“‘“—<“C“‘i‘“C ee (| wwe 96% 
Guaranteed efficiency, full load..........ceeeee. Sonn  - aee § —§ § weseer 97% 
Guaranteed efficiency, 1% load.-...........0.-: Oo  ©£OF99% — 9 seeves 97% 
Actual efficiency, % load ............. Scavisese weeaece. . "0  « —— § wimwleara 93.2% 
Actual efficiency, % load ......cceseos. beNeetee o>. USeeevan oo See weae'de< SCeeee 95-5% 
Actual efficiency, 34 load......scccvee ceviabacte.. » aveeee Oe —~—CsC ww 96.5% 
Actual efficiency, full load ........ WONRRERSNAKe 8 eaieds See tae 0 aes —C(l(‘(‘( ;*‘i‘“w 97.0% 
PLGEs) HEMET. TIO BOON e eekectervaseseanceess+  #— «usase Stee jo wees.  . © | © stuees 97.2% 
Guar. temp, rise, full load, 24 hours.......... exter” =) Pytewe See le! CF eae) OMe ix eckatd 30° € 
Guar. temp. rise, 1% load, 24 hours........+. es: | liners oe Se bl lle (tC see ee 
RSGRR~. SOND (CAN BSS SOs DOME nia. eer deceee 8 8 8 8 weeeewe 8 = = ss amen — i wee 0CCi(i‘<_a‘é ONO go” h. 
Guar. temp. rise, 1% load, 2 hours......... iess. - wee ee !)hUlllCC ee” CUC“(i‘“‘“ SOC ee CUCM Ol 
Insulation test field coils, 1 minute..............  ecevecc ‘ SA00 ¥. © © vende 2,500 \ 2,500 V, 
[Insulation test armature coils.............ee.ee005 pare ace E008 Ve wees 25,000 V. 15,000 V. 
30 M. 30 M. 30 M. 
25,000 ws 
1 M, 
PACUMOCUEC WENN 6000 0s cect ives esats tere ven Form Wound Built up, or bar suilt up, or bar Built up, or bar Form Wound. 
type. type. type. 
ee nd oS hc cle 3d WN OW CTR ONE 463 BOR 6 4 5 4 5 
RARRGIEY “GCUCICEr GEBCTEIOS beiccccccdvewcsseees 150 K, W. 250 K. W. 160 K. W. 250 K, W 150 K. W. 
i, OE Te CEE LCE PEC Oy eee Steves 125 250 volts 125 250 300 
Capacity exciter storage battery, all fields...--.. None None None None 1 hour 
Amperes per field normal load............+% . 300 ae °UUt—t—~— kts 225 120 
Volte across field terminals. .....ccsccccecececss 100 MO Sa ari 200 176 
DWEIGOUNGNs SUDO. gi. c0aierss bese veldusetecsseeus Panels and bench Panels and bench  __......... Panels and bench Individual 
boards boards boards panels and 
switch peds. 
Approximate floor | ak ea oe 6,400 COO  —“(‘“‘iC es (‘<‘“‘=‘(*Oté‘(<‘(<‘<‘<‘<‘é“ 10,000 
INET “SEROURINIE  ciSiic boric. csaceeesS Sues = II we 8h OR ARN 10 16 
Total normal K. W. CAP ec ccc ecececreesevcescees 38,500 40,000  jx_— eases 50,000 56,000 
INUMDOY TOCGETE, DIGUGNE ii eceasicceeisacsca jj S0aneid i ara 36 28 
PURRDET SORGEIR, TWHOINAE cas 85s css kau eineiese oes 80 Me ——Cit:sCO gah 64 40 





Production of Natural Gas. 


\ special bulletin, issued by the U. S. Geological Survey, C. D. 
Walcott, director, gives some data on the production of natural gas. 
The consumption has continued to increase, although the pressure, 
except in the new field of West Virginia, has continued to decline, 
necessitating the expense of compression in order to market an in- 
creased production from the declining field, which expense must con- 
to increase as the pressure declines and the distance to the 
The value of natural gas consumed in 


tinue 
source of supply increases. 
the United States in 1901 was $27,067,500, which, at 15 cents per 
1,000 cubic feet, is equivalent to 180,450,000,000 cubic feet. If 20,000 
cubic feet of natural gas be taken as equal to 1 ton of coal, 8,458,600 
tons of coal, valued at $3.20 per ton, would be required to yield the 
sum of money for which the natural gas sold. 

The value of the production for 1901 was greater than that of 1900 
It also exceeded that of 1899 by 


1 


by $3.368,826, or over 14 per cent. 
$6,992,627. It may also be interesting to note that the value of the 
69.380,194 barrels of petroleum produced in the United States during 
1901 was $66,417,335, and that the value of the natural gas amounted 
to 40.7 per cent. of the value of the petroleum for the same year, and 
that, further, when the fuel value of the coal and wood displaced 
by natural gas in 1900—which amounts to $32,445,156—is considered, 
this estimated displacing value of natural gas is nearly 49 per cent. 
of the entire value of the crude petroleum produced in the same 
year. 

There were 10,297 wells producing natural gas at the close of Igor, 
and 2,088 


producing wells were drilled in the same year; there were 453 dry 


of which number 74 were not turned into the gas mains, 
holes, or non-producers, and 1,084 were abandoned. There were 
very nearly 800 miles of pipe laid during 1901, the mains varying 
from 2 inches up to 20 inches. This brought the total up to 21,848 
miles of natural gas mains of from 2 inches to 36 inches diameter in 
use at the close of 1901. 

\s a source of power, natural gas stands at the head of the list for 
economy among the fuels, both as to expense of installation and ex- 
pense of operation. It has been supplying the power for a very large 
number of factories and operations in the gas belt, and lately it has 
heen extensively applied in creating the power by which the natural 
gas itself is compressed from a low to a high pressure when the orig- 








inal pressure has failed and the pipes are insufficient to deliver the 


necessary quantity of gas at the well pressure. 


compressors up very close to 1,000 horse-power, 


work 


A number of these 


with an 


economy that enables 8 to 10 cubic feet of natural gas to develop a 
horse-power for an hour, a saving of from 40 to 50 per cent. over 


high-duty steam engines. 
It is estimated that fully 1,000,000 domestic fires are supplied by 


natural gas, and that 4,000,000 people are furnished with this ideal 


fuel for light. 
Companies or individuals to the number of 1,545 report the use of 
natural gas in manufacturing establishments of various kinds, num- 


bering in all 5,742, including 102 iron and steel works and 219 glass 


works. 





Trolley Development Around Salt Lake. 


One of the most important pieces of railroad work undertaken 


in the vicinity of Salt Lake for years past has been commenced. It 


is a preliminary survey for the Salt Lake and Suburban Railroad. The 
value of this line is beyond question. It opens up one of the finest 
tracts of residential country and reaches outlying districts, which for 
years have been seriously in need of this service. 

The surveyors will go into the field at once, under charge of Guy 
Sterling, of Salt 
gineering and construction 
two months to complete, but the construction work will be com- 
The work will be crowded, and the 


Lake City, who will have supervision of the en- 
work. The surveys will require about 
menced inside of thirty days. 
engineer will be followed closely as soon as he has had a sufficient 
start. 

The road will not be a single line, but will have branches extending 
north and south into every part of the surrounding country, as it is 
intended to reach all the outlying towns in those directions from 
It is yet a matter in abeyance as to where these branches 
will begin. This will be determined later on by the engineer in 
charge. This road will connect the city with a magnificent plateau 
south of the city, which is high and dry when the city itself is sur- 
rounded by fog. It has water rights dating back to ’47, which are fed 
from Parley’s Canyon, in the Cottonwood district, and other sys- 


the city. 


tems in that section of the State. 
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Niagara Falls Meeting of the American Electrochemical 
Society. 


The meeting last week, at Niagara Falls, of the American Electro- 
chemical Society was in every respect a brilliant success. The total 
number of members and guests registered was 163, and the registry 
was quite probably short of indicating the actual attendance during 
the four days of the meeting. About 110 members were present out 
of a total membership of less than 400, which corresponds to a 
percentage perhaps unique as compared with meetings of other 
similar organizations. 

While at the time of naming Niagara Falls as the place of meeting 
of the society, there was no assurance that members would’ be per- 
mitted to visit any large number of the electrochemical works there, 
it was, nevertheless, a matter of disappointment to learn that by pre- 
concerted arrangement this courtesy was not to be extended. Of 
almost a score of electrochemical establishments of Niagara Falls, 
all but four denied admittance, the exceptions being the Carborundum 
Company, International Acheson Graphite Company, Electrical Lead 
Reduction Company, and the Atmospheric Products Company. The 
management of these companies gave a cordial invitation to visit their 
works, and detailed members of their staffs to conduct members about 
their establishments and explain the processes there carried on. The 
same courtesy was also extended by the Niagara Power Company and 
the Niagara Falls Hydraulic Company, which provided every facility 
for a profitable visit to their respective generating stations. 

The local committees were unrelaxing in their efforts to enter- 
tain the visitors and did much to counteract the effect of the action 
of the plant officials above referred to. An extensive programme was 
provided for each day and evening, including a gorge searchlight trip 
and a banquet on Wednesday evening. 

Among the attendants at the meeting were Prof. Dr. F. 
of Karlsruhe, Germany, and Prof, R. S. Hutton, of Owens College, 
Dr. Haber, who is one of the faculty of the 


Haber, 


Manchester, England. 
Technical High School, of Karlsruhe, was the accredited delegate to 
the meeting of the Bunsen Society, formerly known as the German 
Electrochemical Society, of which Prof. Van’t Hoff is president. 
Prof. Hutton is in charge of the only extensive electrochemical course 
in Great Britain, in connection with which a very complete electro- 
chemical laboratory has been established. Both of these gentlemen 
presented papers and took a prominent part in the discussions. 

It was a source of great regret that Mr. C. J. Reed, the very effi 
cient secretary of the society, was compelled by a sudden illness to 
depart for home before the close of the sessions. As one of the 
organizers of the society, and subsequently as secretary, Mr. Reed 
has during the past six months been burdened with a vast amount of 
work for the organization, in addition to his professional work, the 
extent of which former can be surmised from the programmes of the 
Philadelphia and Niagara meetings, and the rapid building up of 
the membership. The duties falling to him have been enthusiastic- 
ally discharged, without pecuniary compensation and with an ability 
The 


expressions of sympathy heard at every turn upon the news of his 


and tactfulness to which the society owes much of its success. 


illness were a merited tribute to a devotion to the interests of the 
society that finally resulted in a physical overtax. 

On Wednesday evening the Local Entertainment Committee gave 
a banquet at the International Hotel to the members and guests of 
Almost 150 seats were occupied at the tables in the 
large dining hall. Mr. Wm. B. 
and in the absence of the Mayor, responded to the toast, “Niagara 
Falls.” Mr. Rankine sketched the electrical development in the 
vicinity of the Falls, 
sidered a beginning that will lead to proportions little expected even 


the society. 
Rankine presided as toastmaster, 


which in its present state can only be con 


by those who in the early days started the work. President Richards 
responded to the toast to the society, and gave a sketch of the founding 
The society grew out of a meeting in Philadelphia of 
held at to discuss 
the gentlemen being Messrs. Reed, Hering 


of the same. 


several electrochemists, their several residences 


electrochemical subjects, 
When the matter of forming a national organization 


and Roeber. 


was discussed, 1t was concluded that if 75 favorable replies were re- 
ceived to a circular to be sent out, a meeting would be called for the 
purpose of organization. Greatly to the astonishment of these gentle- 
men, more than 300 applications for admission were received within 
a short time after sending out the circulars, and at the time of the 


first meeting 336 names were enrolled for membership. Since then, 


additions have brought the membership almost to 4oo. 
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As delegate of the German Electrochemical Society (now known as 
the Bunsen Society), Dr. F. Haber responded to a toast, and spoke 
in high terms of the cordial reception which, as a member of the 
German society, he had received in this country from representatives 
of the profession and industry. Prof. R. S. Hutton, of Owens Col- 
lege, Manchester, Eng., responded in graceful terms to a toast re- 
Prof. W. D. Bancroft, of 
and 


ferring to the British chemical workers. 
Cornell University, responded to the toast, “ Our Universities,” 
Prof. F. B. Crocker to a toast on the sister societies, and Dr. N. S. 
Keith did justice to the subject assigned to him—namely, “The 
Ladies.” 

At the session of Friday morning, Mr. A. Isakovics presented a 
motion, which was seconded by Dr. N. S. Keith, inviting the society 
to hold its next general meeting in New York City. As finally 
adopted, the motion expressed the wish of the members present at 
the session that the board of directors should consider favorably the 
proposition to hold the next general meeting in New York City. 

At the close of Friday’s session, Mr. Hering offered resolutions 
of thanks for courtesies received, to the Local Entertainment Com- 
mittee ; the Ladies’ Committee ; the National Food Company; Niagara 
Power Company; Niagara Falls Hydraulic Power Company; Elec- 
trical Lead Reduction Company; International Acheson Graphite 
Company; Carborundum Company, and the Atmospheric Products 
Company. The meeting then adjourned sine die. 

Following is an account in detail of the proceedings in session. 
Owing to a delay in the mails our report of the sessions of Monday 
and Tuesday was not received in time to be incorporated in the body 
of the paper, and appeared as a supplement to last week’s issue. To 
make this report complete, that part of the matter relating to papers 
and discussions is reprinted herewith with some corrections. 


MONDAY’S SESSION. 


Mr. Francis A. J. Fitzgerald presented the first paper of the meet- 
ing, the title being “Notes on Testing Carbon Electrodes.” It 
was pointed out that the efficiency of an electrode depends largely 
on its density, and the paper deals with methods for the determination 
of density. Two determinations are made—first, of the density of 
the carbon of which the electrode is made, and, second, the apparent 
density or the ratio of the weight to the volume of the electrode as 
The difference of these quantities divided by the first- 
The paper gives the methods of 


a whole. 
mentioned expresses the porosity. 
determination in minute detail. In the case of a specimen, the real 
density was found to be 2.19, the apparent density 1.63, and the por- 
osity 0.26. In certain electrolytic processes the presence in an electrode 
of amorphous carbon is undesirable, owing to the accompanying dis- 
integration, and the paper describes a method of testing to deter- 
mine the presence of amorphous carbon, which consists of a treatment 
with nitric acid and potassic chlorate, which removes the amor- 
phous constituent. 

Mr. Messrs. Hart, 
Hutton and Keith, their remarks referring more particularly to de- 
tails of the testing process. 

In a paper, entitled “Cathodic Reduction,’ Mr. Alfred T. Weight- 
man gave the results of experiments with sulphide electrodes, which 


Fitzgerald’s paper was briefly discussed by 


showed that Thomson’s rule does not apply, at least when expressed 
in its simple form. The two divergences are with respect to the 
voltage of reduction and the amount of hydrogen released. It 
shown that much less hydrogen is released than the rule calls for, 
The higher 


Was 


which fact is ot advantage in commercial working. 
voltage accords with the views of Caspari and others, that the volt- 
age necessary to liberate hydrogen is not a constant as implied by 
Thomson’s rule, but is dependent on the metal which constitutes the 
cathode. Mr. Weightman adds that in addition there is probably 
also a variation in voltage in the case of H.S with different metals. 

A lengthy discussion followed the reading of the paper, in which 
Messrs. Reid, Keith, Smith, Haber, Smith, Blackmore, 
Hering, Hutton and Sperry participated. Mr. Reed did not con- 
sider Caspari’s theory necessary to explain the results arrived at, 
but Prof. Haber and others took the opposite view—namely, that 
Caspari’s theory of over-voltage is correct and applies to the ex 
In reply to a question by Mr. Hering as 


Rodman, 


periments in question. 
to the source of the energy corresponding to the over-voltage, Prof 
Smith said it corresponds to the second term of Helmholtz’s equation 
containing the temperature coefficient of the e. m. f. Prof. Haber 
said that it should not be lost sight of that there may be inter- 
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mediate steps between ions and gases, such as solution, adsorption, 
the formation of an alloy, ete. 

President J. W. Richards’ paper, entitled “Efficiency of Electric 
Furnace Operations,” discussed a large number ot operations. From 
the data presented, it appears there is an unexpected uniformity in 
the efficiency of different processes where the heat is employed not 
only in melting the material but also in chemical action. In the latter 
case the efficiency is generally 50 to 60 per cent. 
there is simply heating without chemical action, the efficiency is 
higher, approximating 70 to 75 per cent. 

In the following discussion, Mr. Hering said that determination of 
the efficiency involves knowledge of the actual energy necessary to 
a given process, but that in many cases this is not exactly known; 
consequently until this theoretical quantity is fixed, efficiencies must 
be accepted with caution. In reply to a question by Mr. Brindley as 
to the reduction of radiation loss by double walls, Prof. Richards 
said that the important factor is whether the operation is conducted 
slowly or quickly. 
radiation. 

The final paper of Monday’s session was read by Prof. Louis 
Kahlenberg, the title being “Differences of Potential Between 
Metallic Sodium and Solutions Cadmium Iodide in Various 
Solutions.” The greatest potential difference was measured between 
cadmium and cadmium iodide in a large number of different solutions, 
the other electrode in each case being Helmholtz’s normal electrode. 
The general result was that the potential difference between a metal 
and a solution is primarily determined by the chemical affinity. With 
solvents of similar chemical character there is little variation in the 
potential difference. 


In processes where 


The size of furnace, of course, is also a factor in 


of 


TUESDAY’S SESSION, 


The first paper of Tuesday’s meeting was entitled “Developments 
in Electrometallurgy of Iron and Steel,” and in the absence of the 
author, Mr. Marcus Ruthenberg, was read by Prof. Hart. The method 
outlined consists in principle in using an clectric furnace combined 
with the action of a magnetic field. The melting zone of the electric 
furnace is a magnetic field. The ore being magnetic, the magnetic 
field seizes and holds the grains of the magnetite, the polar pro- 
jections being at the same time the electrodes of the smelting circuit : 
the magnetic bridge thus formed by the ore forms a high resistance 
in the smelting circuit. The heat of the smelting circuit is engendered 
within the bridge of ore itself. The electrodes are water-cooled. 
When the ore is melted it loses its magnetism and drops out of the 
magnetic zone, new material being substituted. An animated discus- 
sion followed, in which Messrs. Hart, Keith, Johnson, Reed, Richards 
and Salom took part. The general opinion seemed to be that there is 
at present no probability of the electric furnace superseding the blast 
furnace in the reduction of iron ores; that the ordinary iron smelting 
furnace of to-day is a very efficient piece of apparatus; and that 
magnetic concentration of ores is only applicable in the case of low- 
grade ores. 

In a paper by Dr. Eugene A. Byrnes, entitled “Voltaic Cells with 
Fused Electrolytes,” the results are given of a great many measure- 
ments of the e. m. f. of cells, in which the electrolyte was fused 
The cell was divided into two parts by a porous 
The one electrolyte was graphite, and for the other 


sodium hydroxide. 
diaphragm. 
many different substances were used. Different depolarizers were 
used. The results of the measurements are in several points in good 
agreement with results obtained by Liebenow and Strasser. In the 
discussion, Mr. Reed claimed that the e. m. f. of such cells is nearly 
wholly thermoelectric, but this was contested by Mr. Byrnes, who 
said that the thermo e. m. f. is only a factor and not the principal 
one. 

In a paper, entitled “The Fusion of Quartz in the Electric Fur- 
nace,” Prof. R. S. Hutton, of Owens College, Manchester, described 
a process for making quartz fibres and small tubes for scientific pur- 
poses. An arc furnace is used, and the quartz is fused in a mould of 
graphite. At first difficulties were encountered, owing to air bubbles, 
but Prof. 
commercial future for the process. 


these have been overcome. Hutton considers there is a 
The paper was briefly discussed 
by Messrs. Whitney, Bancroft, Fitzgerald and Doremus. 

In a paper, entitled “Thermoelectric Theory of Concentration 
Cells,” Prof. H. S. Carhart extended his discussion of this subject, 
In Nernst’s for- 


of a concentration cell is proportional to the ab- 


which was presented at the Philadelphia meeting. 
mula, the e. m. f. 
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solute temperature, which suggests a thermal origin. The same con- 
clusion is reached from Helmholtz’s formula for the e. m. f. of a 
voltaic cell; for a concentration cell the first term of this formula 
is zero, corresponding to the formation heat of the chemical processes, 
and the e. m. f. is directly*eqfial to the absolute e, m. f. multiplied by 
the temperature coefficient of the e. m. f. A concentration cell was 
defined as a device for cenverting heat into electrical energy. Curves 
were exhibited, showing the relation between thermo e. m. f. and con- 
centrations, and it was shown how the law of the inverse relation of 
the thermal e. m. f. with the concentration explains several obscurities 
relating to the Daniell cell. The paper was discussed at length by 
Messrs. Bancroft, Haber, Hering, Carveth, Patterson, Weightman, 
Richards and Keith. Doubt was expressed whether the particular 
nickel cell is really a true concentration cell, and Prof, Carhart said 
he could not affirm there is no chemical action in it. 

In a paper, entitled “An Apparent Electrochemical Paradox,” Mr. 
Carl Hering described a curious experiment which he and Mr. Reed 
made some years ago, in which water was decomposed in visible 
quantities at voltages far below the theoretical (about 1.45), even as 
low as about 0.3 volt. The experiment consisted in electrolyzing 
acidulated water in a strong N-shaped glass tube, which was sealed 
at both ends, and provided with a bend containing mercury, which 
enabled the mechanical pressures to be read off. The results were 
shown in a curve. The pressures reached about 23 atmospheres when 
The voltage at the terminals when a constant 
current passed diminished rapidly and very decidedly to about 0.3 


the tube exploded. 


volt, at about 16 atmospheres, and then remained practically con- 
stant. Allowing for the loss due to resistance, the actual voltage of 
decomposition much lower—nearly zero. There 
visible gasing during the whole test, showing that water was really 
being decomposed; the increasing pressures also showed this. A 
possible explanation was suggested, based on the assumption that 
some of the gases probably passed mechanically to the opposite elec- 
trode, which they could easily do in suspension, as the electrodes 
were very close together. 


was even was 


These were consumed as depolarizers, so 
that only a fraction of the theoretical amount of gas was really liber- 
ated. This depolarization lowered the voltage. A calculation based 
on the reduced amount of gas which was actually liberated, on the 
actual current which passed, and on the energy which must be ac- 
counted for to conform with theory, would also show that the re- 
quired voltage may be very low; and the lower, the greater the amount 
of depolarization. The paper concluded with a suggestion of an ex- 
periment in which water is electrolyzed in a strong, sealed vessel, 
Some 
The paper was discussed by 
Messrs. Rodman, Johnson, Carhart, Reed, Hutton, Burgess, Bancroft, 
Haber, and Richards, most of whom accepted Mr. Hering’s explan- 


which is completely filled so as to leave no room for the gases. 
curious results may then be expected. 


ation. 


WEDNESDAY’S SESSIONS. 


Two sessions were held on Wednesday, September 17, one in the 
morning and the other in the afternoon. The first paper of the 
morning session was by Prof. W. E. Goldsborough, on “Electro 
chemistry at the World’s Fair, St. Louis.” The paper gave an out 
line of the plans for the exhibition, which it is intended shall 
outrank all international thus far held. In the elec 
trical department a strong attempt will be made to show processes 
rather than manufactured articles; 2,000 hp will be available in the 


exhibitions 


electricity building, to give the exhibitors an opportunity to show 
their processes in operation. There will be shops in which electric 
motors, incandescent lamps, storage batteries, etc., are being made, 
so that the different steps of the manufacture can be clearly seen. 
In the electrochemical department, the aim will be to make the people 
of the country at large familiar with the electrochemical applica- 
tions. There may be electrochemical exhibits in various other por 
tions of the exposition, but in the electricity building electrochemical 
processes will be shown in operation, the exhibitor, of course, not 
being required to show anything which it would be expedient to 
keep from the public. He may exhibit a model plant which em 
bodies only the fundamental and essential points of the process, 
while it may differ in many details from the actual process as worked 
trade The 
speaker concluded by extending to the American Electrochemical 
Society an invitation from the Business Men’s League, of St. Louis 


on an industrial scale, thus not revealing any secrets. 


to hold a meeting there in 1904. 


The following resolution, proposed by Mr. Carl Hering and 
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seconded by Messrs. Carhart and Coho, was then accepted by the 
society : 

“Whereas, the American Electrochemical Society, in convention 
assembled recognizes the great international importance of the Louis- 
iana Purchase Exposition, and feels that it will do much in placing 
before the people of the world a true picture of our national progress ; 
and 

“Whereas, in no branch of our scientific or industrial progress have 
greater developments taken place recently than in the field of electro- 
chemistry : 

“Resolved that the American Electrochemical Society hears with 
great satisfaction the announcement that steps are being taken, look- 
ing to the organization of a fine and comprehensive exhibit in the 
group of electrochemistry, and offers assurances of hearty good will 
and co-operation in the accomplishment of this much to be desired 
end.” 

“The Theory and Practice of Continuous Flow Calorimetry,’ was 
the subject of a paper read by Dr. H. T. Barnes, of McGill Univer- 
sity, Montreal. The author has in recent years been a very active 
worker in determining some of the fundamental quantities of the 
science of physics, and his paper was interesting through showing 
the high accuracy which can be obtained in modern methods for this 
purpose. In principle, the method of continuous flow calorimetry 
consists in having a flow of liquid continuously heated by an electric 
current in a fine-flow tube. When the conditions have become 
stationary, the temperature of the in-flow and out-flow and e. m. f. 
and current are measured. The different sources of error were dis- 
cussed in detail, and methods were described for eliminating them. 
The paper was discussed by Messrs. Kahlenberg, Cowles, Hutton, 
Potter, Whitney, Carhart and Patterson. A fact brought out in 
the discussion was that the investigations of Dr. Barnes have given 
results which are in almost exect agreement with Carhart’s deter- 
minations of the e. m. f. of the Clark cell. 

Mr. Woolsey McA. Johnson followed with a paper on “The Elec- 
trolytic Dissolution of Soluble Metallic Anodes,” which dealt mainly 
with the problem of the dissolution of anodes consisting of alloys. 
Every metal has a certain electrolytic “tension” (or potential differ- 
ence against the electrolyte), depending on its physical condition, its 
temperature and the electrolyte. This tension is greatly affected by 
alloying the metal with other metals, and the conductivity is greatly 
decreased. In a composite metallic anode are segregated various 
voltages, corresponding to the different metals. The author gave some 
applications of these principles, and discussed especially the phenom- 
enon of slimeing in electro-refining processes. For many purposes he 
recommends pyro-metallurgical treatment, before the electrolytic pro- 
cess is undertaken. The paper was discussed by Messrs. Bancroft, 
Keith and Reed. Dr. Keith claimed that the difficulties in electro- 
lytic refining processes referred to are assumed rather than existent 
in reality. 

Mr. Arvid Reuterdahl read a lengthy paper on “The Electronic 
Hypothesis and its Application.” In the first part he gave a sum- 
mary of the modern hypothesis of electrons or negatively charged 
corpuscles, smaller than atoms, and of the experimental facts con- 
cerning radiant matter, upon which this hypothesis is based. In the 
second part he attacked vigorously some fundamental conceptions 
and laws of physics. He considered that the law of gravitation is 
too one-sided, because it considers only attraction, but that all diffi- 
culties disappear if the electron law of inverse squares is substituted 
for the law of gravitation. In the discussion which followed, Prof. 
Carhart strongly criticized some of the author's criticisms. 

“Storage Battery Invention” was the title of a paper, taking a 
thoroughly practical point of view, presented by Mr. Hugh Rodman. 
From the requirements of practice, Mr. Rodman considers that the 
list of available anodes and electrolytes is limited to lead in sul 
phuric acid and nickel in an alkali hydroxide. This does not mean, 
however, that the active material must necessarily contain nickel 
or lead, but simply that the grid must be one or the other of these 
metals in its appropriate solution. He considers the Edison nickel- 
iron cell as the most promising member of new types of storage bat- 
tery, and.compares it with the lead cell with respect to grid, active 
material and electrolyte. Concerning this last point he says that 
while the possibility of using a small amount of electrolyte is one of 
the important factors in making the alkali battery light and small, 
this very advantage adds greatly to an already serious trouble—that 
of refilling \s to the question of electrolyte mass, in the alkali 


battery we multiply a serious trouble by a factor of three or four, and 





VoL. XL, No. 13. 


then halve the mass by way of getting around jt. Concerning adapt- 
ability to different uses, he believes that for central station work the 
position of the lead cell seems secure. For lighter service, particu- 
larly for electric wagons, where watt efficiency and cost are to some 
extent subordinate to convenience, the choice will depend largely 
upon capacity and reliability. Exact data are wanting for the alkali 
cell. For the lead cell he considers that a four or five-ton truck, run- 
ning 20 miles per day for 300 days in a year, requires new positive 
plates once in a year, or once in two years, according to whether 
pasted plates or plates of the Plante type are used, the choice of one 
or the other being determined by the character of service and length 
of run desired. Cabs and lighter wagons have about the same life, 
with a capacity of 40 to 100 miles on one charge. Work done under 
these conditions has shown that the electric wagon gives better city 
service than can be gotten from gas or steam or horse. A better 
battery, either an improvement on the old or a better new one, 
would control practically all city traffic not on rails. A fuller report 
of Mr. Rodman’s paper will be found elsewhere in this issue. 

The ffrst paper in the afternoon session was read by Dr. F. Haber, 
Professor at the Technical High School of Karlsruhe, Germany, and 
the official delegate of the German Bunsen Society, on “ The Phenom- 
enon of the Formation of Metallic Dust from Cathodes.’ Dr. Haber 
has studied this peculiar phenomenon for several years, and showed 
two experiments, in both of which an iron nail was the anode in a 
20 per cent. solution of caustic alkali, while the cathode was a strip 
of lead in the one case, and one of tin in the other. By using a 
current of 20 storage batteries, a black cloud goes off from the 
cathode and is distributed throughout the solution, so that it finally 
becomes inky. The cloud consists of fine suspended particles of 
dust of the material of the cathode. This phenomenon appears singu- 
lar at first glance, because it is generally the anode and not the 
cathode which is attacked in electrolysis. The explanation of the 
phenomenon is as follows: The cation of the electrolyte forms an 
alloy with the metal of the cathode, and if the current density is high 
enough the alloy formed contains a relatively high percentage of the 
alkali metal; such an alloy, however, cannot exist in contact with a 
caustic alkali solution, because it is at once attacked chemically. 
When such an alloy is prepared by a purely chemical method and 
placed in a caustic alkali solution, the same formation of dust occurs 
at once, and the phenomenon has exactly the same appearance as in 
the experiments where the dust goes off from the cathode. Hence 
the formation of an alloy on the surface of the cathode is the primary 
electrochemical action, while the formation of the dust is secondary 
and purely chemical. When the electrolyte is an acid, the cathode 
also is sometimes attacked, although the phenomenon is here much 
less visible; the author believes that in this case a hydrogen alloy is 
formed. 

The paper was discussed by Messrs. Keith, Bancroft, Reed, Car- 
hart, Kahlenberg and Richards, and it was brought out that the phe- 
nomenon is of much more general importance than appears at first 
sight. Thus Dr. Kahlenberg said that the fundamental proposition 
for obtaining a well adhering deposit in electroplating is the forma- 
tion of an alloy. Prof. Carhart related an interesting method by 
which he obtained a very firm and closely adhering deposit of plati- 
num black on platinum. He decomposed zinc sulphate with a small 
current (0.1 ampere) and 50 sq cm. surface of the platinum cathode 
for five or six hours; afterwards the circuit was broken and the 
platinum cathode was left in the solution. After several hours it 
was found that the cathode was covered with platinum black; the 
explanation is that primarily a zinc platinum alloy had been formed, 
but this cannot exist in the solution which contains free acid and 
disintegrates, leaving the platinum surface coated with platinum 
black. 

“Certain Electrical Units” was the title of a paper read 
by Mr. Alfred H. Cowles, of Cleveland, Ohio, the well-known 
pioneer of electrochemical industries. He pointed out that 500 am- 
peres in one day will decompose practically a pound molecule of any 
univalent compound; he suggests to use this as a unit and to call 
it the pound Col. While this relation is only approximately correct, 
the following is said to hold true with great exactness—namely, that 
100 amperes for one day will liberate one cubic meter of hydrogen. 
On account of the great exactness, Mr. Cowles believes that this 
relation is not accidental, but represents a law of nature. He there- 
fore proposes to use it as a fundamental unit of electrical quantity, 
and to make it the basis of a complete new system of units. He 
suggests this in order to co-ordinate mass quantity with electricity 
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quantity and for use in tracing energy in its transformations accom- 
panying chemical reactions. He stated that he has not yet com- 
pletely solved the problem and found all connecting links which are 
required, but he believes this can be done. 

In the discussion, Messrs. Whitney, Hering, Bancroft, Keith, Reed 
and Richards participated, most of whom considered the particular 
relation described to be merely accidental. 

“A Closed and Continuous Working Electric Furnace,” was the 
title of the last paper of the afternoon session, the author being Mr. 
Edward R. Taylor, of Penn Yan, N. Y. He described some recent 
advances made in the design of his carbon bisulphide furnace, which 
has been described in detail in these pages. In the older form of his 
furnace the life of the electrodes was prolonged by regularly feeding 
upon them at their ends, by gravity, broken conductive material. 
In his new furnace he goes a step further, and has practically a self- 
renewing and continuously reproducing electrode in a closed furnace, 
the broken and moving portions in their continual descent them- 
selves constituting the electrodes. New material constantly descends 
and takes the place of that exhausted at the ends or points of wear. 
He showed, in illustrations, some special devices to insure that noth- 
ing shall interfere with the regular descent of the furnace charge 
and the regular continuity of the work. 


THURSDAY'S SESSION. 


The first paper of the Thursday session had for a title “Pumps and 
Other Accessories in Electrochemical Processes,” the author being 
Mr. David H. Browne, of Cleveland, Ohio. In his absence, the paper 
was read by Mr. Woolsey McA. Johnson. The author describes in 
detail the great mechanical difficulties which he has encountered, and 
the experience which he has collected, in overcoming the difficulties 
of handling a hot concentrated solution of chloride of copper and 
nickel, with many impurities. He describes in detail the mechanical 
problems in devising lifts for this purpose. As the paper relates 
mainly to mechanical details, it cannot be briefly abstracted. 

Messrs. Keith, Hering, Johnson and Richards took part in the dis- 
cussion of Mr. Brown’s paper. The advantages were pointed out of 
compressed air lifts in the case of acid solutions, several different 
forms of which were suggested. The vacuum lift is also efficient, but 
there is no aeration of the solution. Steam injectors are suitable for 
small units, but are economically inefficient. 

In the absence of the author, Mr. Henry Noel Potter read a paper 
by Prof. J. W. Langley, entitled “Electrochemical Polarization,” which 
criticised a definition of polarization offered by Mr. C. J. Reed in a 
paper read some years ago before the Franklin Institute. The parts 
of Mr. Reed’s definition to which exception was taken were that ex- 
haustion of the chemical agents in the neighborhood of the electrodes 
is a factor, and that polarization is progressive. Among the factors 
that have been put forward as components of polarization are the 
counter e. m. f. of the gases formed at the electrode, the resistance 
of the gas envelope, chemical changes and changes in temperature. 
Prof, Langley claims that polarization per se is not progressive, that 
ohmic resistance forms no part, and hé excludes heating effect entirely. 
His conclusion is that polarization is due to chemical changes and is 
not in any manner related to ohmic resistance. Mr. Carl Hering, 
in behalf of Mr. Reed, who was not present, stated that in his 
opinion Prof. Langley had misunderstood the definition of Mr. Reed. 
Mr. Cowles considered that there was no contradiction in the two 
views with respect to the final state of polarization, the difference of 
opinion referring to the actions leading to this final state. Mr. 
Potter criticized the experimental proof of Prof. Langley, owing to 
the existence of an indefinite time element, which introduced a doubt 
with respect to the experimental results. He remarked that there are 
two kinds of definition, one of pedagogic value using general terms, 
and another expressing closely all the facts; it was, therefore, natural 
that differences of opinion should exist between those holding to one 
or other form of definition. Prof. Richards said that the view of 
Prof. Langley amounted to a statement that polarization is identical 
with counter e. m. f.; he considered, however, that one factor of 
polarization is the resistance of gas at the electrode. 

In the absence of the author, Mr. Carl Hering read a paper by 
Mr. C. J. Reed, entitled “Some Phenomena of Electrolytic Reduc- 
tion.” The paper was in effect an attack on the dissociation theory, 
and dealt principally with the details of an experiment, the results 
of which were held to contradict that theory. The essential part of 
the experimental arrangement was somewhat as follows: A re- 
ceptacle was divided by two porous diaphragms into three compart- 
ments. One of the outer chambers contained a copper electrode in 
copper sulphate, and the others sulphuric acid. Mr. Reed held that, 
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according to the dissociation theory, during electrolysis both the 
volume and weight of the contents of the middle compartment should 
decrease, whereas the experiment showed an increase in both of 


these. Other divergences from the theory were noted as the result 
of the experiment, one being that the migration constant is not a 
constant but dependent on the nature of the electrolyte and on the 
In the discussion, Mr. Woolsey McA. 
Johnson pointed out that the factors of voltage and rise in temperature 
should not have been neglected in the experiment. Mr. Hering said 
that a water bath had been used, but it was pointed out that differ- 
ence of temperature might yet have existed in the electrolyte. Mr. 
Henry Noel Potter said that an attack on the dissociation theory could 
not be conclusive unless it also took into account the support which 
that theory received from non-electrical facts; for example, the 
changes in the boiling and freezing point caused by the presence of 
salts. Mr. Hering said that Mr. Reed’s experiments seemed to him 
to be a mere determination of the migration velocities, and that his 
results merely differed from those of other experimenters; he also 
called attention to the fact that the nature of the diaphragm would 
make a difference. Moreover, the dissociation theory should not be 
condemned merely because the determination of the migration 
velocities did not coincide with those of other experimenters. Mr. 
Potter thought that the apparatus of Mr. Reed was of such a kind 
as to introduce errors; for example, heat effects could give rise to 
the difference of volume observed. Mr. Hering also pointed out the 
probable seat of another error, due to difference of hydraulic pres- 
sure. Mr. Potter described an experiment with the Caldwell inter- 
rupter, in which the level rose independently of electrolytic action 
and of the direction of the current; this phenomenon enabled him to 
make a Barker’s mill of this type of interrupter. 

Prof. Richards considered that the use of the name “dissociation” 
was unfortunate, for the reason that it caused the student to connect 
dissociation with chemical disruption. He gave a mechanical analogy 
to illustrate the difference between purely chemical bond, and the 
bond existing in a dissociated compound according to the dissocia- 
tion theory. The former was likened to a bond tying the atoms 
together, and the latter to the atraction between magnets, which 
may be strong but is less rigid. Mr. Potter stated that there is a 
real physical difference beween solutions with and without dissocia- 
tion, which can be detected by optical means. Prof. Richards said 
sight should not be lost of the fact that dissociation is not decom- 
position and does not call for energy, the relations of the energy being 
changed but the quantity remaining unaltered. 





An Italian Telpherage System. 





The telpherage idea which has recently been taken up again and 
developed very practically and successfully in this country, is now 
receiving attention in Europe. The following dispatch from London 
desscribes what looks very much like an imitation of American elec- 
tric telpher methods, which include arrangements also for under- 
ground conveyance of mails and express, like the pneumatic tubular 
system: 

The mere suggestion that London may have an electric postal 
system is startling when one thinks of the sleepy indifference with 
which. the General Post Office usually regards any suggested im- 
provement. Yet it is now asserted that, if Signor Taeggi, the Italian 
inventor of a scheme for sending letters by electricity driven boxes 
on overhead wires, can satisfy the British postal authorities that his 
plan is feasible and possesses half the advantages he claims for it, 
we may soon see some interesting changes. Signor Taeggi says his 
aluminum letter boxes, besides being propelled at the rate of 250 
miles an hour, will collect letters automatically. The invention is 
to be thoroughly tested between Rome and Naples by the Italian 
government, while the British authorities have invited specifications 
for consideration. 

According to Signor Taeggi’s explanation his boxes will run on 
four overhead wires, the motor wheels running on the two top ones 
and the box rollers on the two lower ones. The post boxes, the con- 
tents of which are collected automatically, are in the shape of poles, 
and are themselves marvels. When a letter is posted, the stamp is 
automatically defaced with the imprint of the name of the town, the 
number of the collecting pole, and the month, day, hour and minute 
of posting. The post box takes its contents to the top of the pole 
and drops the letter into a collecting box, which, automatically 
stopped, returns to its place at the bottom of the pole, and, while 
doing so, releases the wheels of the collection box, which pursues 
its journey to the next pole or post box. 
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Underground Work for Telephone Exchanges—V. 





By Artuur V. Assort, C. E. 





MANHOLES. 


O permit the introduction, removal and rearrangement of cables, 
T it is necessary to provide access to the ducts at frequent in- 
tervals, This is accomplished by building beneath the street 
surface chambers, into which the ducts open, of sufficient capacity 
to permit workmen to perform the necessary avocation of cutting 
and splicing cables. Such working spaces are termed “manholes” or 
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FIG. 28.—MANHOLE INTERIOR. 


“vaults.” As city conduit systems must follow routes of prevailing 
streets, which are usually chiefly rectangular to each other, it is 
necessary to have access to the ducts at such points as fall at the 
intersection of diverging runs of ducts in order that profitable con- 
nections to branching lines of cable may be made. 

The frequency of these intersecting points will depend partly on 
the design of the underground system, but chiefly on the topography 
of the city; the arrangement and length of its blocks, etc. Measur- 

5 ; si en Se on ee See eee eee 





i 


i 
ee ee | 


oo — — So 


FIG, 29.—-STANDARD MANHOLE, 


ing distances between street centers in a number of representative 
cities, it is found that there is a general rough attempt to sub-divide 
into certain aliquot parts of a mile. Thus, in the Western cities it 
is common to find 4, 8, 12 and 16 blocks to the mile, or, approxi- 
mately, 1,320, 660, 440 and 330 feet between street centers. In the 
East, a decimal sub-division is more prevalent, or 5, 10 and 20 blocks 
per mile, giving 1,050, 580 and 260 feet between street centers. In 
no city are uniform block sub-divisions universal, so that in any 
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definite conduit plan the arrangement for the town must be worked 
out for itself. But, usually, in the central portions of cities it is 
reasonable to calculate upon placing a manhole, from topographical 
considerations, as often as every 350 feet, while on the outskirts one 
every 500 feet will suffice. It is not safe to expect that this allow- 
ance will be sufficient for an extensive system, for usually many 
additional manholes will be needed to reach distributing points, to 
permit of changing alignment due to street obstacles—so a margin 
of 10 per cent. for such purposes is necessary. 

From a manufacturing standpoint, it is at present impractical to 
obtain continuous pieces of telephone cable more than 1,000 feet in 
length, for when longer sections are attempted transportation be- 
comes impractical, as the inner layers on the reel are crushed by the 
weight and tension of superincumbent ones. The cost of handling 
and the difficulty of drawing in and out a long piece, the risk of ac- 
cident and injury to the sheath, increases with great rapidity, and 
a point is soon reached when it is cheaper to build a manhole and 
make a splice. This is particularly true in view of the rapidly in- 
creasing size of telephone cables. Hence from a cable standpoint, 
experience indicates that it is desirable to place manholes as often 
as every 500 feet. This distance may sometimes be profitably ex- 
ceeded, but on the whole, it appears to be about the average economic 
limit; and thus in the outskirts of cities, geographical and structural 
limitations for manhole distances coincide at from 500 to 600 feet, 
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FIG, 30.—TYPICAL BRICK MANHOLE. 


while in the more densely populated centers, topographical con- 
siderations prevail, reducing manhole centers to from 250 to 300 feet. 

The raison d’etre of the manhole is, to give working room around 
the cables, and this for economy’s sake should be of the smallest 
dimensions compatible with reascnable working space. Yet the error 
of building too small manholes is a frequent one, resulting in the 
conditions of affairs as exhibited in Fig. 28. Under such circum- 
stances, the work of cable changing becomes slow, difficult and ex- 
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pensive, to say nothing of the exposure and injury to which the 
whole mass of cables is subjected. The only cure is to tear out and 
enlarge the manhole, a much more difficult and expensive process 
than to construct it originally of reasonable dimensions. Necessarily 
the vault design must be amply strong to support all superincumbent 
street traffic, and in addition should meet, as far as pracicable, the 
generally desirable qualities of duct material—indestructibility from 
both decay and malicious interference, moisture proofness and gas 
proofness, and high insulation. Experience is gradually reducing 
manhole design to what might be termed a “Standard Type,” an 
approximately rectangular chamber of either brick or concrete about 
4 feet wide by 6 feet long on the ground plan, having about 5 feet 
head room, as shown in Fig. 29. Usually the bottom consists of an 
8-inch bed of concrete, with a floated coat of cement as a finish. In 
the floor a first-class sewer trap should be placed, from which a 
3-inch drain is extended, connecting to the nearest sewer. The floor 
should be graded about I inch in the foot, so that the viscous street 
drainage may rapidly pass off and be discharged into the sewer. 
The side walls and top may either be brick or concrete at pleasure, 
and are built as sections of circular arcs to avoid sharp bends in 
the cables. At the duct entrances, the masonry is racked away and 
the lines of ducts are separated to give as much space as possible 
between cables to secure ease in handling. Many cases will arise 
where, either due to street obstacles or the demands of an under- 
ground system—as, for example, in the arrangement of office manholes 
containing a large number of cables—it is desirable to depart from 
the so-called standard type, but each such case must be treated by 
itself, and special plan prepared. 

Structurally two forms of construction are common, the brick and 
the concrete. The brick manhole is the most expensive to build, 
presents the least durability and resistance to outside interference ; 
but is a more flexible type, and in some shape or other sufficient for 
the purpose, can usually be squeezed in between the most exasper- 
ating street obstacles. This quality of flexibility enables the man- 
hole to be built of any shape or size, allows the mason to turn its 
walls around or about gas pipes, water mains or other obstacles in 
an astonishing manner. For uniformity’s sake, it is desirable, as 
far as practicable, to adhere to the general dimensions of Fig. 29, 
yet in contracted locations a much smaller type, as shown in Fig. 30, 
will, excepting where a large number of cables must be cared for, 
suffice. For a brick manhole a first-class quality of good, hard 
sewer brick laid up in cement is all the description necessary. 

The concrete manhole is made by preparing a collapsible mould 
of the size and shape of the interior of the desired vault. After the 
bottom of the excavation is paved with 8 inches of good concrete, 
the mould is placed thereon and concrete rammed about its sides and 
top between the wooden form and the earth walls of the excavation, 
thus forming a monolithic chamber of great strength, durability and 
cheapness. No better or more economical method of construction 
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The vault mould may be constructed in a thousand different ways, 
every ingenious carpenter having one of his own. In general, the 
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FIG. 31A.—LAST COURSE FOR RAIL ROOF, C, SETTING MASONRY; D, 
RAILS IN PLACE; E, READY FOR COVER. 


form must preserve the desired size and shape, must have sufficient 
strength to permit of solidly ramming the concrete about its ex- 
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Fic. 31.—First Course ror Rait Roor. A, Ratts 1n Piace; B, Masonry IN PLACE. 


exists if street obstacles are not too numerous, for it is easy to pre- 
pare a segmental mould that will care for one or two gas or water 
pipes, but beyond this the special mould required for each case makes 
the concrete prohibitively expensive. 


terior, and of carrying the street traffic until the concrete be thor- 
oughly set, and must be readily collapsible into pieces so small 
as to be easily removable through the vault cover. 

As the roof of all manholes must resist the heaviest street traffic, 
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it becomes a structure of some engineering importance, particularly 
in these days of steam road rollers and boiler trucks. It is probably 
conservative to assume that a single concentrated wheel load of more 
than five tons will not be met with, and trucks with such loading 
do not move at high rates of speed, so small impact allowance is 
sufficient. There are three forms of roof common to brick man- 
holes, and while equally applicable to the concrete type, it is more 
usual to provide this form of construction with its own moulded 
roof. In the first type the walls of the manhole or roof, at a proper 
grade, are covered with old rails, tee iron or angles, set back to 
back, placed about 3 inches apart, the spacing being filled with brick 
set on edge, over which a second, or even a third course of brick 
and iron is placed, depending upon the required strength of the 
roof. The method of building the rail roof is given in Figs. 31 and 
gla, where A (Fig. 31) shows the iron work, B indicates the com- 
pleted first course of masonry, D (Fig. 31a), presents the two courses 
of iron in place and C the masonry partly completed, and E the 
finished top ready for cover. 


——_________.____. 


Meeting of the Indiana Electrical Association. 





The first annual meeting of the Indiana Electrical Association, 
was held at Indianapolis, September 17 and 18. At opening the 
attendance was small, but at each session new faces appeared, until 
when the time for adjournment came it was found that nearly two- 
thirds of the whole membership had been at the meeting. For a 
first effort this was considered a matter for felicitation. The origin 
of the Association dates from last May, when a few central station 
men met, and having decided that an Indiana Association was needed, 
called a first meeting in Indianapolis for September 17 and 18. 

President T. C. McReynolds, of Kokomo, made an ideal presiding 
officer, and took an active part in the discussion. He was unan- 
imously re-elected; J. N. Harding, of Kokomo, was also re-elected 
vice-president, and Hal C. Kimbrough, as secretary, received the 
unanimous approval of his fellow-members and re-election. A 
resolution was adopted, providing that electrical supply men _ be 
accepted as full and active members of the association with all priv- 
ileges of the floor. The legislative committee selected was A. M. 
Barron, of South Bend; J. H. Harding, of La Porte, and H. W. 
Fround, of Anderson. The secretary was authorized to send cir- 
culars to every member of the association, with a blank to be filled, 
stating what in his opinion was the best time to hold the next annual 
meeting, and the president was authorized to call it for the most 
popular date as shown by the answers. A committee was appointed 
to select a design for a membership button. 

In his opening address, President McReynolds said that the elec- 
trical business is now experiencing a season of great prosperity, and 
that the time to better conditions is when all power houses are run- 
ning at good capacity and have a market for their product. He re- 
viewed the main questions now confronting electricians generally, 
and Indiana electrical people particularly, where the fuel question 
is now presenting new trouble on account of the failing natural gas 
and the increasing high price of coal. He briefly ran over the pro- 
gramme that would be presented at the two days’ session, and urged 
the members to get together in a helpful way on all that came before 
them. Fitting response was made by S. E. Gard, of Richmond. 

The association added 13 new members to the roll during the meet- 
ing, bringing the total to over 50, and plans were laid to double the 
membership before the next gathering. 

G. H. Harding read a short paper on “Bi-products,” treating the 
subject in a broad and general way. He said the day was past when 
companies could get sufficient profit out of lighting alone, and that 
they must look to the bi-products to increase their income—to the 
selling of their product in all commercial channels. He especially 
urged the profit in developing the small motor business. The paper 
found general commendation and provoked discussion. 

A paper on “Kinds of Indiana Coal Used and Results Obtained” 
was to have been read by J. P. Clarke, of Terre Haute, who was ab- 
sent. The subject was not ignored, however, and after informal 
discussion it was agreed that Indiana bituminous coal could not be 
excelled as fuel in the combined features of cheapness and adapt- 


’ 


ability. 

The formal discussions of the convention were opened by A. M. 
Barron, of South Bend, with a paper on “What we Hope to Ac- 
complish by this Association.” By consultation and co-operation, 
he said, legislation may be so influenced that companies may be better 
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protected than now from thefts of current, from arbitrary control 
by city councils and made free from fears of what may happen in times 
of political landslides. A specific measure is needed with respect to 
street lighting, based on the amount of current furnished at the 
carbon points; laws are wanted providing for furnishing electricity 
by meter measurement at prices based on local conditions and not on 
unprofitable rates in order to secure a privilege. Local legislation 
is needed, based only on the physical installment of the property and 
not on its earning power, and expert examination of all wiring by 
regularly licensed inspectors appointed after official and competitive 
examinations by Boards of which one member shall be from the 
association. Favor should be shown the manufacturers who do busi- 
ness by the golden rule and do not try to influence legislation in 
favor of municipal ownership, regardless of the effect it will have 
on the local plant, just so they can sell their apparatus; and laws 
are needed that will prevent a municipality from competing with 
private plants without compensation, or on the basis of an ar- 
bitrary decision. 

A paper of Hal C. Kimbrough, of the Muncie Electric Light Com- 
pany, was on “The Best Method of Dealing with Gas as a Com- 
petitor.” He pointed out that where natural gas is used for light 
in connection with Welsbach burners, there is a destruction of 
decorations, draperies, wall paper and hangings. An oily deposit is 
made by natural gas that goes far to make gas, rather than electricity, 
the luxury. One customer who had frequently to take his draperies 
to the cleaner and call in the paperhanger, insisted that for light, 
natural gas costs $500 a year. He had said he could not afford elec- 
tricity for general lighting, but asked for the service in his house 
for special occasions. Later he found out that electricity was far the 
cheaper, and now he is a good advocate and salesman for it. Among 
the merchants his company had placed the electric light gladly 
wherever the least opening was offered; frequently they have not 
been turned on for weeks, but the inevitable time comes when electric 
service is in demand. It is a nice question in Muncie to show to a 
customer the need of the electric light when his natural gas is costing 
him 12 cents per 1,000 feet, but success has been achieved. The 
charge is $1 a month for every lamp, which pays a good interest on 
the investment. Experience in residence lighting has been that it is 
not a profitable enterprise, the demand for extensions, line work, 
maintenance, quality of light being as exacting for the one man in 
the residence square as the same investment of copper in the many 
stores downtown. 

The flat rate was condemned as leading to a waste of product and 
energy not appreciated as philanthropy, any more than the company 
appreciates an increase of peak load and no return on the money in- 
vested. Central stations should enter into the justice of buying and 
selling their product with that degree of intelligence that prompts 
the newspaper publisher to count his papers and measure the space 
he sells, or the butcher and grocer to count and weigh the goods 
they sell. That which may be weighed and measured should not be 
guessed at. 

S. E. Gard, of the Municipal Electric Light and Power Company, 
Richmond, had for his subject “Meter Prejudice; its Cure.” He 
blamed the central station manager for the existing prejudice against 
the meter, and for its correction said managers must convince their 
patrons that they are as nearly honest as it is possible for a person 
to be and hold the position of superintendent of an electric light 
plant. This can be accomplished partly by being very guarded in 
imparting information. Superintendents should insist that directors 
provide the necessary testing instruments for the meter department so 
the skeptical consumer can be shown that his meter is all right. 
Caution should be used in giving information as to the consumption 
of energy of any apparatus. 

A paper of S. F. Dibble, Chicago, on “Small Motors,” was a plea 
to central station managers to use every effort to promote the use 
of reliable and efficient motors, both for the benefit of the consumer 
and the profit of the company. The helpful advertisement is the one 
that is aimed directly at the man who can use some particular device. 
Vigorous systematic solicitation must follow the advertising. It 
is necessary to prove to a man that he will profit by it before he will 
make a change in his methods. The solicitor or station manager who 
goes out to convert a user of power must be thoroughly informed, 
not only as to rates for current and the general advantages of elec- 
tric over other forms of energy, but he must be able to tell his cus: 
tomer the size of motor that is required to do the work and the wind- 
ing best suited to it, to suggest the best grouping of machines; in 
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fact, to act as consulting engineer. Manufacturers are eager to co- 
operate with central stations in furnishing reliable data. One man 
should be entrusted with the work and be held responsible for the 
development of the power service. The results will justify the ex- 
penditure. A central station manager who has employed solicitors 
with marked success recently stated that the average cost of solicit- 
ing was equivalent to 40 days’ free service to each new customer, or 
about 13 per cent. of the first year’s income. Meter readers can be of 
assistance in this work by keeping the solicitor advised as to the 
requirements of consumers. 


A paper that proved productive of most discussion was on “The 
Desirability of Enclosed Alternating Arcs of the Tub-Transformer 
Variety,’ by A. M. Barron. The author stated that at Franklin, 
Ind., where he has charge of the water, light and gas plant, there 
are in use forty-one 7!4-ampere, alternating, enclosed series arc 
lamps, at 60 cycles, and forty-four 9 6-10-ampere, open-arc lamps. 
The series alternating lamps are on a tub-transformer of 50-lights 
capacity, supplied with current from a 120-kw General Electric alter- 
nator, which also supplies current for a maximum of 1,500 16-candle- 
power incandescent lamps and about Io alternating enclosed arc 
lamps, used for commercial service. Some of the open arcs are but 
300 feet from the enclosed arc lamps, and while the maximum am- 
perage is maintained on the open arcs, the increased illumination of 
the streets by the alternating arc lamps over the open arcs is so 
pronounced that the company has been asked by the citizens to re- 
place the open arcs with the alternating series arc lamps. Although 
the lamps are operated at 744 amperes, most of the central stations 
throughout the country have adopted the 6.6-ampere lamp, notwith- 
standing the 7%4-ampere lamp is available. The 7%4-ampere lamp 
consumes about 455 watts at the arc, and 475 to 485 watts at the 
terminals. The tendency seems to be in the direction of a lower 
energy lamp, and systems are operating at 4.4 amperes and 285 watts 
at terminals. Where a city or town has been lighted with a 6.6- 
ampere open arc lamp, consuming only about 350 watts, a low energy 
lamp should be considered in making a change. Where a city con- 
tract specifies plainly that the electric light company is to furnish a 
lamp consuming at least 450 watts at the arc, a compromise on this 
point would be hard to make, and there would be no alternative but 
to install the 7!%4-ampere alternating lamps. 

In the opinion of Mr. Barron, the most desirable sizes of trans- 
formers for central stations are the 50 and t100-light size. The 
100-light possesses the advantage of operating 100 lamps from two 
circuits of only 50 lamps each, instead of requiring two transformers 
of 50-light size. From the standpoint of power factor, efficiency, 
durability and generally satisfactory service, he believes the air- 
cooled type ot transformer (not the air blast) to be superior to the 
oil-cooled type. The transformer is wound for both 60 and 125 
cycles, the lamp likewise. A central station operating at 125 cycles, 
and intending later to change to 60 cycles, could purchase this sys- 
tem a year or more before making the change and take advantage 
of the economies arising from the enclosed arc system compared with 
the open arc. These transformers and lamps are now standardized, 
and the price is only slightly higher than the regular system. Some 
trouble from unbalancing is experienced where two transformers are 
installed on a three-phase system. It will not exist where the trans- 
former is of reasonably large size, and where the generator is small 
a transformer could be installed on one each of two phases, and the 
incandescent lighting placed on the third phase with a potential 
regulator if necessary. 

In three years under this system, the Franklin station has had no 
expense for repairs to the tub-transformer, and it has not failed in 
any particular. There has been no damage from lightning and no 
telephone trouble, although wires parallel one another. Regarding 
troubles on the line, the central station manager and his best assist- 
ants in the arc lighting department should be out on the line, where 
all the troubles from series alternating lighting have been. Mis- 
takes are made by managers who do not install a hanger and cut-out 
or a reliable insulator to protect their system. As to the inter- 
changeability of arc lamps, the alternating lamp has been provided 
with a 9%-inch carbon, and will burn in ordinary service 70 to 90 
hours. If the lamps were equipped with a 12-inch carbon, which 
would have a life of 100 to 140 hours, it would be better for the 
service, but the objection is that there would be a lack of interchange- 
ability with globes, lower frames, carbons, etc., now in use for both 
street and interior service. As to the breakage of inner globes and 
the cost of repairs, there is a lack of uniformity as to the normal life 
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of a glass. Where breakage is excessive, it is due frequently to a 
lack of attention by green trimmers. Lamps are made for 4.4, 6.6 
and 7.5 amperes, and frequently the same lamp is used for the 7.5 
amperes as for the 4.4. Glass manufacturers should test the globes 
before shipment, and central station managers should constantly look 
for improvement in the quality of the glass, keep careful records in 
their arc lamp department as to the life of inner globes and the con- 
ditions under which such life is secured, and give this information 
to the glass manufacturers. Manufacturers should advertise more 
thoroughly the best methods’ of trimming, inspecting and caring 
for arc lamps. Experience at Franklin has been that the series alter- 
nating lamps illuminate more satisfactorily to a greater distance 
than the open arc lamps, and that it is sufficiently satisfactory to 
protect any central station in its city contract of whatever terms, With 
the three grades, 4.4, 6.6 and 7!4-ampere lamp, there is a variety of 
illumination from which to select, local conditions determining which 
is best. 





A New Tesla Laboratory on Long Island. 





The public is always very much interested in whatever Mr. Tesla 
may say or do, and we are very glad, therefore, to have the oppor- 
tunity of presenting herewith two views which have been forwarded 
us by a correspondent on Long Island, showing his new laboratory 
at Wardenclyffe, L. I., and the interesting tower that is associated 
with it. It will be remembered that after the unfortunate destruction 
by fire some years ago of his laboratory, near Bleecker Street, New 
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FIG. I.—TESLA LABORATORY AT WARDENCLYFFE, L, I. 


York City, Mr. Tesla established himself in East Houston Street, 
where a great deal of interesting work and many new inventions have 
resulted from the indefatigable labors of this well-known inventor. 
It would appear, however, that Mr. Tesla has needed more seclusion 
and quiet than could be obtained in the city, where his laboratory is 
not only the rendezvous of inquisitive reporters, but is the center 
of pilgrimages from all parts of the world of those who have heard 
of his work and desire to meet him, either from sheer curiosity or 
for legitimate purposes of scientific inquiry or industrial development. 
Hence Mr. Tesla has now, like Mr. Edison, established himself out 
of town, yet within easy reach of the metropolis. 

The new Tesla laboratory at Wardenclyffe is about 65 miles 


from New York, or 1% hours by fast train on the Long Island Rail- , 


road. According to the statement, quoted in our columns last year, 
from a circular as to Wardenclyffe, “This property was purchased 
from the North Shore Industrial Company, which owns an estate 
of something more than 1,600 acres adjoining, under an agreement 
that the Wardenclyffe Building Company shall have the first right 
and privilege to do all building and make all constructional improve- 
ments of said North Shore Industrial Company, and shall have the 
first right of purchase of any additional land offered by it for sale, 
and under which contractual rights large profits will be realized in 
the future. In addition to this exceptional advantage, Mr. Nikola 
Tesla, the foremost electrician of the age, whose achievements in 
electrical science eclipse in practical importance all other discoveries 
of the century, has just closed a contract to expend at Wardenclyffe 
a very large sum of money in constructing electrical laboratories and 
the main station for his wireless telegraphy system of communica- 
tion with Europe and Australasia. This development will require 
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a large number of houses for the accommodation of the several hun- 
dred of people whom Mr. Tesla will employ.” It was further stated 
that the real estate enterprise is backed by Mr. Chas, R. Flint, the 
well-known merchant, and that Mr. Tesla is to occupy a cottage in 
the vicinity of the Wardenclyffe Inn. 

We are not able to give any details as to the equipment of the 
work, other than that some little while ago Mr. Tesla placed a con- 





FIG. 2.—TESLA TOWER AT WARDENCLYFFE, L. I. 


tract with Westinghouse, Church, Kerr & Company for a power 
plant equipment. As might be expected, and in keeping with Mr. 
Tesla’s custom in such matters, great privacy and secrecy are observed 
in regard to the laboratory, and the visitor who can secure entrance 
is indeed a lucky man, while at the same time he is likely to be an 
ignorant one, unable even to conjecture the meaning of what he may 
see going on around him. It has been stated that the large tower, 
shown in one of our cuts, is intended for wireless telegraphy and 
wireless power transmission experiments, and that underneath it is 
an excavation as deep as the tower is high, possibly for the purpose 
of perfect ground connection. A subway with conduits leads from 
the laboratory or factory proper to the tower. 


o 


New Telephone Patents. 


In the issue of the Patent Office for September 16 there are five 
patents having more or less bearing on telephony. One of these is 
a reissue to Mr. F. W. Dunbar, of Chicago, assignor to the Kellogg 
Switchboard and Supply Company, of No. 689,953, dated December 
31, 1901, on a telephone system. The original patent was abstracted 
in the ELecrricAL WorLp AND ENGINEER for January 11, 1902, Vol. 
XXXIX, No. 2, p. 87. The principal features of the system are 
that the subscribers’ lines are normally connected to the line signals, 
and the cut-off relays instead of merely cutting out the line relays, 
throw the lines from the line signals to the jacks. This enables a 
two-contact jack to be used, as the jacks of a line not connected are 
wholly inert and cannot give a false test. 

As a refresher to the memory of those interested, we reproduce 
the drawings, Fig. 1, showing the system in general, Fig. 2 the 
test system, Fig. 3 the type of cut-off relay used, and Fig. 4 the 
relay armature and contacts controlled by it. It will be seen by Fig. 
1 that the jacks are normally disconnected from the line; when relay 

is energized by the insertion of the answering plug, the line is 


switched from the line signal, C, to the jacks by the closing of a’ 


and a® on contacts 4 and 5. As shown in Fig. 2, when a line is con- 
nected the line springs of all jacks are charged, and the operator on 
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touching a plug-tip to the thimble of the jack and removing it will 
get an induced current that will cause the click indicating “busy.” 

Another patent which has already been practically described is 
that on apparatus for composite systems of simultaneous telegraphy 
and telephony, granted to John M. Fell, and assigned by him to the 
American Telephone and Telegraph Company. On September 9 
there was issued to Mr. Fell a patent on a vibrating-current relay, and 





FIGS. I TO 4.—DUNBAR TELEPHONE SYSTEM. 


this patent was abstracted and the relay described in full in the 
ELECTRICAL WoRLD AND ENGINEER for September 30, Vol. XL, p. 460. 
The drawings in the two patents are identical, and the specifications 
cover much of the same ground, since the object of the vibrating- 
current relay is to serve as a signal on composite lines, therefore, there 
is practically no further information to be given about the Fell 
system. 

The growing use of condensers in telephony, due to their insertion 
at various points in common battery circuits, has made the electrical 
condenser a subject for the telephone inventor’s thought and investi- 
gation. Mr. H. P. Clausen, of Chicago, patents and assigns to the 
American Electric Telephone Company a condenser which he claims 
will be cheap and simple to manufacture, efficient in operation, and 
easy of inspection and repair, without entirely unfolding or unwrap- 
ping the sheets. Mr. Clausen places two sets of strips of foil and 
paper at right angles to each other, and folds them over each other 
alternately back and forth, as clearly indicated in the drawings, in 
which Fig. 1 shows the completed and compressed condenser, and 2, 





FIGS. I TO 5.—CLAUSEN CONDENSER. 
3 and 4 the condenser in various stages of make-up. Fig. 5 is the 
really interesting picture, however, as it shows the inventor’s idea 
of what could be done with the condenser for inspection and repair 
“without entirely unfolding or unwrapping the same.” The specifica- 
tion says: “When it is desired to repair the condenser, it may be pulled 


open endwise, as shown in Fig. 5, by a sort of bellows or accordion 
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action, which gives access to any part of the sheet or dielectric for 
inspection, and which can be readily repaired by simply inserting a 
small sheet of paper or other substance over the injured portion.” 
It is suggested that if this operation is necessary after the usual 
treatment with paraffin and the compression that condensers are sub- 
jected to, “the condenser would probably have to first be heated to 
melt the paraffin before it could be opened for inspection and repairs.” 
We think it probably would, and we don’t envy the person charged 





JACKSON’S TELEPHONE-CALL ANNUNCIATOR. 


with the inspection and repair of a deliquescent accordion-folded 
condenser. 

The freak patents this week are two, one a telephone-call annunci- 
ator, to indicate which of several telephone bells has rung, and the 
other a switch for grounding a line during thunderstorms. The in- 
ventor of the call annunciator is Zeremba E. Jackson, of Atchison, 
Kan. The indicator is a little metal strip sliding in a case attached 
to the bell box, the strip having a stop, 6, and shoulders, 7, to hold 
it always within the case. The upper end of the strip is shaped into 
a trip latch, which is hitched over the shank of the bell hammer. 
When the bell hammer vibrates it wiggles out of the trip latch, and 
the slide drops, displacing its lower part, 8, below the case. A 
simpler and cheaper signal of this sort is a little strip of cardboard 





M’PHERSON TELEPHONE SWITCH. 


with a longitudinal slot in it. Why in these days any man should 
waste his money in taking out a patent on a simple two-way switch 
passes comprehension. 

The device illustrated above is due to Mr. Columbus B. Mc- 
Pherson, of Birmingham, Ill. The switch is simply intended to 
ground the line and cut out the telephone during a thunderstorm, 
the line and telephone wires being connected to 5 and 10, and the 
ground wire to II. 
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CURRENT NEWS AND NOTES. 


AUTOMOBILES IN PARIS.—It is stated that in Paris and its 
neighborhood nearly 8,000 motor cars are now in use, 3,000 of which 
have a registered speed of over 18 miles an hour. The number of 
licensed chauffeurs in the French capital is 13,600. The second 
underground line from the Triumphal Arch, Champs Elysees, along 
the exterior boulevards, will be inaugurated October 5. 





THE TROLLEY IN PARIS.—The overhead trolley has now made 
an advance into the heart of Paris, passing along the Rue du Quatre 
Septembre and the Rue Reaumur. A provisional authorization has 
been granted, but in France “rien ne dure comme la provisoire.” It 
is feared the system will be extended elsewhere, and the beauty of the 
city be marred. The reason why a trolley slot system is not used 
does not appear. 


TO VESUVIUS BY TROLLEY.—The University of Naples has 
forwarded to the Italian government a_ strong protest 
against Messrs. Cook’s project for an electric railway from the naval 
arsenal in Naples to Vesuvius. The objections are based on the 
fact that an electric railway in such close proximity to the university 
observatory would seriously interfere with the seismic and magnetic 
and electric observations. About 50,000 people visit the crater of 
Vesuvius every year, most of them by means of a long carriage drive, 
and the present funicular railway of Messrs. Cook. 





U. S. CABLE TO HAWAII.—A cable dispatch from London, of 
September 18, says: The submarine telegraph cable, which is to 
join the United States and Hawaii, as the first link in the system to 
the Philippines, has been completed, and is now on board the cable 
steamer “Silvertown,” lying in the Thames preparatory to sailing 
on September 20, for San Francisco, whence the vessel will imme- 
diately begin laying the cable to Honolulu. The Silvertown is ex- 
pected to reach San Francisco early in December. The cable is 
wound around three enormous spools, each 30 feet in diameter. Its 
total length is 2,413 miles. The strands are one to three inches 
thick. 





ELECTRICITY AND WITCHCRAFT.—Dr. Edwin Cannan, 
speaking before the economic science section of the British Associa- 
tion, said: “When men can hardly take a step without seeing steam 
engines and electric motors and telegraphs and telephones and steam- 
ships, with drainage and waterworks, with railways and electric tram- 
ways and motor cars, when every shop window is filled with the prod- 
ucts of engineering enterprise, it is getting rather difficult for people 
to have any belief in evil spirits and witchcraft. All the heart-break- 
ing preaching of enthusiasts in education would produce very little 
effect upon an old society like that of England if it were not for the 
engineer.” 





THE S. F. B. MORSE ESTATE.—After a delay of more than 30 
years, the big estate of Samuel Finley Breese Morse, the inventor of 
the telegraph, who died April 2, 1872, is finally being distributed under 
an order just entered by the New York Supreme Court. When Mr. 
Morse died his estate was valued at $524,000, but it was tied up during 
the life of his widow, Sarah Elizabeth Morse, who died in Berlin, 
Germany, November 14 last. During the long period that has elapsed 
since Mr. Morse’s death, the expense of administering the estate has 
been great, and after deducting these costs and the commissions of 
the executors and trustees there was left for distribution among the 
heirs $346,000, the bulk of which has been turned over to Mr. Morse’s 
children—Susan Walker Lind, Charles Walker Morse, James Ed- 
ward Finley Morse, Samuel A. B. Morse, Cornelia L. Morse, Will- 
iam Goodrich Morse and Edward Lind Morse, or the heirs of those 
who are dead. An agreement has been reached on the part of Mr. 
Morse’s children and heirs that all the orders and decorations be- 
stowed upon Mr. Morse during his lifetime by various governments 
and learned institutions, in recognition of his great invention, should 
be turned over to the National Museum, at Washington, D. C. In 
accordance with this agreement, they have been turned over to the 
museum. Mr. Morse left $2,000 to Princeton University, to found 
two scholarships, the Finley and the Breese; and $1,000 to the Uni- 
versity of New York City for a Morse scholarship medal. 
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TELEPHONES ON MONT PELEE.—Prof. Le Croix, who is 
now on his way to Martinique, will establish posts of observation 
near Mont Pelee. These posts will be connected by telephone with 
Fort-de-France, in order to give timely warning of threatening signs 
on the mountain, and enable the authorities to take proper pre- 


cautions. 





MARCONI IN ITALY —The King of Italy is bestowing marked 
favors upon Signor Marconi. The inventor has visited the King 
and Queen at the royal castle, at Pacconigi, by whom he was greeted 
in a most cordial manner. On his way he was taken suddenly ill 
and was compelled to stop off at Bologna. He resumed his journey 
later, taking a physician with him. 





AUTOMOBILES IN WARFARE.—An engineer in the German 
army urges that supply trains could be economically and speedily 
drawn by steam traction engines, and that the engines could also 
be used for working cranes to place guns on embattlements, for 
the driving of dynamos for lighting and signaling, etc. He esti- 
mates that with 500 such engines the government could dispense 
with about 10,000 horses, and reduce the complement of 5,500 men 
employed in connection with the horses to 1,000 machinists and 
1,000 firemen. 

A FOUR-TELEPHONE WIRE.—It is not unusual for three or 
four telephone subscribers to be on a single wire, but it is decidedly 
unique for one subscriber to get four exchanges at the same time. A 
story in the newspapers runs as follows: “A crow has been getting 
the Calcutta Telephone Company into trouble. It built its nest at the 
central office, where four wires converged, and used tin clippings and 
bits of wire for the purpose, with the result that it established com- 
plete electrical communication between the whole of the four lines. 
When a subscriber rang up some one he wanted, he was answered 
from four different offices at once. 





MR. MARCONI’S PLANS.—Cable dispatches from London, of 
September 19, give the following: At a conference with Signor 
Galimberti, Minister of Posts and Telegraphs, William Marconi sub- 
mitted plans for the erection of a wireless telegraph station, to cost 
$140,000, for establishing connection from Italy with the British and 
American stations. The scheme will be submitted to Parliament. 
King Victor Emmanuel has bestowed the Cross of the Order of the 
Crown on Marconi. The French Government has decided to install 
a wireless telegraphic system in the islands of Martinique and Guade- 
loupe, owing to the frequent interruptions of the cable service there. 
Two experts in telegraphy will sail from Bordeaux on September 26 
with the apparatus. 

ENGLISHMEN’S BLUNDER.—The British Association for the 
Advancement of Science closed its meetings at Belfast, Ireland, on 
September 17. Prof. Minot extended an invitation to the members 
to attend the convocation of American scientific societies in Wash- 
ington next December. In accepting the invitation on behalf of 
the association, President Dewar said that a great blunder English- 
men had been perpetuating for many years was through ignorance 
of what was being done on the other side of the Atlantic. He had 
many times urged manufacturers that if they would only subsidize 
their chief officials by a donation enabling them to spend their holi- 
days in the United States, making themselves acquainted with the 
great international organization, it would repay them a hundred- 
fold. His own short visit to the United States had been a revelation 
to him. 

BOSTON GAS MERGER.—The following item is very interest- 
ing, if true, and dates from Boston, September 19: All the gas com- 


panies of Greater Boston are to be merged, and eventually will fur- 
nish gas for fuel only, as the result of a conference here of some of 
the most prominent capitalists of the country, says the Advertiser 
to-day. The Brookline Company’s plant will produce electricity, 
which is intended.to supersede gas as an illuminant. This means the 
eventual consolidation of all the gas and electric light interests of 
Greater Boston. Ultimately the gas plants, except that of the Brook- 
line Company, will be closed and sold, or used to produce gas for 


fuel only, while electricity will be made sufficiently cheap to become 
the sole illuminant. While gas securities have been publicly cried 
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down, there has been going on a quiet accumulation, on the part of 
those identified with the capitalists. 





TELEPHONE LINES IN EUROPE.—Paris is the center of an 
international telephone wire network, whose extreme ends are 
London, Hamburg, Berlin and (in connection with the French- 
Italian line about to be opened) Turin and Milan. The Paris-Berlin 
line is the longest, with about 625 miles of wire. The Paris Hamburg 
line is about the same. The distance from Paris to Turin, measured 
by an air line, is about 375 miles, and that between Paris and Milan 
about 470 miles. But all these lines are eclipsed in length by that 
between Paris and Cologne, not by the direct line, but by indirect 
connection, often rendered necessary by breaks in the other service. 
In such cases a person in Paris desiring to speak to Cologne is con- 
nected via Berlin. This roundabout way increases the wire distance 
about 375 miles, making the total about 1,000 miles. The Cologne 
Gazette states that this does not impair the distinctness of the mes- 
sage, and no loss of time is noted in using this increased distance. 





TELEPHONE PROFANITY.—A few weeks ago a St. Louis 
justice ruled that swearing through a telephone was aggressive pro- 
fanity. Justice Dooley, of Chicago, now holds, says the New York 
Sun, that swearing into a transmitter is disorderly conduct. The 
swearer thus rebuked pleaded in vain that he was hungry, wanted to 
telephone for his dinner, and had found the ear of “Central” deaf. 
The man who consults the telephone must be urbane and long-suffer- 
ing. Does he pray to no purpose at the shrine of that powerful 
divinity, “Central?” Is he cut off imperiously in the middle of his 
talk? Never mind. Let us be patient and not wear out our tissues 
with impotent anger. Count from 1 to 500 or say the multiplication 
table. Be greater than he that taketh a city. There is no joy but 
calm. And when you sprinkle magical numbers upon the heat of your 
temper, don’t be rash and sudden like that hot spirit who when 
angered, would count 100 thus: “One, two, ninety-nine, hundred, 
damn!” 





SAFETY DRESS.—A Prof. Artemieff has invented a safety dress 
for the protection of electrical engineers and others working around 
high-tension apparatus. It is described as being constructed entirely 
of fine but thickly-woven wire gauze, and includes the feet, hands 
and head. It is stated that this dress was tested in the high-tension 
laboratory of Messrs. Siemens and Haiske, and the results are given 
in a recent number of London Engineering. Its total weight is 3.3 
pounds; its resistance from hand to hand, 0.017 ohms, and its capac- 
ity varies from .0002 up to .00025 microfarads, according as the 
wearer is far away from or near to a wall. The cooling surface is 
such that a current of 200 amperes can pass through the dress for 
some seconds from hand to hand without perceptible heating effect. 
Standing uninsulated on the ground, and clad with this dress, Prof. 
Artemieff drew sparks from the secondary terminals of a transformer 
which was developing 75,000 volts, the period being 50 cycles per 
second. He next seized the main, and later on, the potential being 
raised to 150,000 volts, he drew sparks from both terminals, and 
handled the latter. The machine supplying this transformer was 
of 170-kw capacity. In concluding the experiments, the inventor 
short-circuited this generator by clutching hold of the terminals, the 
potential difference between the two being 1,000 volts, and the cur- 
rent 200 amperes. The circuit was broken by simply letting go of 
one electrode. Throughout these experiments Prof. Artemieff de- 
clared he felt not the slightest sensation of any current through his 


body. 


LETTER TO THE EDITORS. 








The Second Law of Thermodynamics. 





To the Editors of Electrical World and Engineer: 

Sirs —The remarkable communication presented at the meeting 
of the A. A. A. S., entitled “The Fallacy of the Second Law of 
Thermodynamics and the Feasibility of Transmuting Terrestrial 
Heat into Available Energy,” has attracted probably more general at- 
tention and comment than other contributions of greater merit. The 
most entertaining feature of the argument is the extremely simple 
and inconclusive manner in which “the second law of thermody- 
namics is disproved.” Referring to matter at the absolute zero of 
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temperature, the writer says: “By reason of the incompressible or 
inert condition acquired by the fluid at or near this particular tem- 
perature, it will consist of an infinitely small quantity of latent 
heat ratioed or divided by the very finite temperature of 274 degrees, 
and consequently there results a value which is zero.” 

This, however, does not disprove the law in question. It only 
gives the results of a misuse of figures. What is the “very finite 
temperature of 274 degrees?” Applied to the scale of the air ther- 
mometer it has, indeed, a definite meaning, expressing the interval 
between the freezing point of water and the calculated zero of tem- 
perature. But the zero of temperature is surely not a finite temper- 
ature, since by its definition it signifies the absence of heat. There 








DYNAMOS, MOTORS AND TRANSFORMERS. 

Testing Tramway Motors—Fietp.—The first parts of a very long, 
illustrated paper read before the Glasgow section of the (Brit.) 
Inst. of Elec. Eng., on the testing of tramway motors and an in- 
vestigation into their characteristic properties. He urges that tram- 
way motors should be tested in the shop before they are put into 
service on the road; and for these tests a special frame should be 
arranged. When testing tramway motors under stationary con- 
ditions, the ventilation and cooling facilities are less than would be 
the case on the road. To counterbalance this the lid above the com- 
mutator is usually left open, which has been found by experience to 
give a fairly correct compensation for the altered conditions. The 
method of testing is as follows: Two motors are tested together. 
It is supposed that they are sufficiently similar that, with equal field 
current and the same speed, the e. m. f. generated in each armature 
is the same. With motors manufactured by good firms this is ful- 
filled. These two motors are erected on the testing frame, the one 
working as motor and driving the other, which works as generator, 
and is loaded on a water resistance. The current, after traversing 
the armature and field of the motor, passes also round the field of 
the generator. The iron and friction loss in each machine is the same. 
This enables one to arrive at the efficiency of the motor, and at the 
same time to separate out the losses far more accurately than can be 
done with the Hopkinson method. The method is described in de- 
tail, and a numerical example is given. A whole series of tests may be 
carried out at different voltages. If the iron losses be separated for 
each reading and plotted, a set of curves can be obtained showing 
the variations of iron and friction losses, with speed, for each field 
strength. Then adopting Kapp’s method of “plotting loss divided 
by speed, or back-torque with speed,” it is possible to separate out 
the eddy current losses from the total iron and friction loss. For de- 
termining the starting current of a motor, one motor is removed 
entirely from the frame, and sufficient resistance introduced into the 
circuit of the other as to bring it just to the point of starting. In 
specifying efficiencies, it is important to give the temperature at which 
the test is made; at the end of the hour’s heat run; for instance, 
the resistance will often be 30 per cent. higher than at the beginning, 
which may mean a diminution in the efficiency of fully 3 per cent. 
For carrying out the one-hour heat run, it is most convenient to 
employ a special switchboard, which is described. To obtain the 
correct temperatures at the end of the heat run, he uses bent ther- 
mometers; two holes are drilled through the motor case, through 
one of which a thermometer can, immediately after the test is fin- 
ished, be dropped down on to the surface of the armature, the bulb 
of the thermometer being protected by a cork hood to thermally 
insulate it. The second thermometer is packed into a pocket formed 
in the side of the field coil, so that its bulb is lying up against the 
winding. By making a series of tests at different current inputs, 
in each case allowing the test to continue till 75° C. rise is reached 
at some part of the motor, the thermal characteristic can be ob- 
tained. It often happens that at the upper part of the curve the tem- 
perature is governed by the armature, and at the lower part by the 
field coil. Before removing the motors from the testing frame, it 
is a good plan to try them for flashing, by connecting them up to a 
rheostatic break controller, running them at a high speed, and then 
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is no “temperature” at the absolute zero, hence 274 degrees is a zero 
quantity, and the whole argument fails. The absurdity of such an 
application of the formula becomes manifest when we consider that 
274 is the limiting figure beyond which we cannot go in these cal- 
culations. What then becomes of our “finite temperature?’ What 
is there at 275 degrees, for example? 

There is also a rather curious assumption that some—an “in- 
finitely small” quantity of latent heat remains in an incompressible 
fluid at the zero temperature. This would seem to be paradoxical. 
Regarding the other part of the subject, your own treatment of it is 
sufficiently conclusive. 

New York. Romyn HircHcock. 





applying the brake, 7. e., short-circuiting the motors after reversing 
the field connections, under which circumstances they act as gener- 
ators. A comparison of different motors from this point of view is 
of great importance. In carrying out this test, an interesting phe- 
nomenon will be noticed—viz., that if the brake be suddenly applied 
to the motors when running at high speed they will quickly stop, 
and then run in the reverse direction for a few revolutions; the 
reason is probably that, owing to the large self-induction and small 
resistance of the short-circuited motors, the current generated has 
not died away by the time the motors have been brought to a stand- 
still. This current, then, still circulates around the circuit as if sup- 
plied from an outside source, and the field magnets being reversed, 
the direction of rotation is reversed. When the motors are supplied 
with power from an external source, the tractive effort at the tread 
of the wheel represents a smaller turning moment than that exercised 
on the armature multiplied by the gear ratio, by an amount depend- 
ing on the iron and gear losses. When, however, the motors are 
short-circuited and acting as brakes, the torque exerted by the rail 
on the car wheel must be greater than the retarding torque on the 
armature multiplied by the gear ratio, by approximately the same 
amount. This means that a larger current can be put through the 
motors when supplying them with power, without skidding the 
wheels, than can circulate when the motors are themselves gener- 
ating current to brake the car. When all the characteristic curves 
of the motor have been obtained, the question arises, what shape 
should the efficiency curve have in order to get the greatest com- 
mercial advantage. This depends on the nature of the route, amount 
of traffic, number of stops, etc. He thinks that in many cases a con- 
siderable economy may be effected by giving due consideration to 
the manipulation of the controller; the best way is to install a re- 
cording ammeter on the car.—Lond. Elec. Eng., August 15, 209. 

Definition of Armature.—ZIEGENBERG, DETTMAR, OsNnos.—Some 
further communications on the proper definition of an armature 
(anker). Ziegenberg and Dettmar write against Singer’s definition, 
recently noticed in the Digest; Osnos replies to a special point in 
Ziegenberg’s letter. The latter recommends the following definition : 
In an electric machine, the armature is that part in which the motion 
relative to a magnetic field induces electromotive forces correspond- 
ing to the energy change.—Elek. Zeit., August 14, 28. 

REFERENCE. 

Non-Synchronous, Alternating-Current Motors.—Z1EGENBERG.— 
The first part of a long, illustrated article on the principles of the 
induction motor, and especially of the new motors of Heyland and 
Latour and the similar older motor of Goerges.—Elek, Anz., July 17, 


20, August I0, 17. 
POWER. 


Electric Power in Mines—Hati.—A _ well-illustrated Pacific 
Coast Elec. Transmiss. Assn. paper, on “recent applications of elec- 
trical power on the Comstock Lode.” The hydraulic power house is 
at the Truckee River, and contains two 750-kw, 500-volt, three-phase 
generators. The voltage is raised to 24,000 for transmission to the 
substation at Virginia City, where it is lowered to 2,300 volts and 
then distributed to the works of the various mining companies. On 
the Comstock Lode there are 12 separate installations, with an aggre- 
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gate of about 1,200 hp in motor capacity; this will soon be increased 
to about 2,000 hp by the installation of electric pumps and fans. All 
motors of 50 hp and over are operated directly upon the distribution 
circuits at 2,240 volts, except the variable-speed, induction motors 
on the electric hoists. The latter and all of the smaller motors are 
440-volt, three-phase machines. All of the power transformers are 
2,240 to 440-volt transformers, and are connected in delta. The light- 
ing circuits for both enclosed arcs and incandescent lamps are all 
110 volts, with one exception, where a 220-volt, three-wire system 
is used ina tunnel. Every conceivable use has been made of the elec- 
tric motor for mining purposes, with the possible exception of the 
operation of the rock drills therewith, “and now that they are in 
vogue, it is a difficult matter to imagine how the Comstock mines get 
along without them.” There are used 25 hp on machine tools, 75 hp 
on fans, 150 hp on sawmills, 185 hp on batteries and concentrators, 
225 hp on air compressors, 500 hp on hoists, 675 hp on electric pumps, 
and about 60 hp on the lighting circuits, exclusive of the city lights. 
The wiring has been divided into power circuits, lighting circuits 
and telephone circuits. The different installations are described at 
some length.—Jour. of Elec., August. 
REFERENCES. 

Electric Power in Quartz Mining.—Poo.e.—An illustrated paper, 
read before the Pacific Coast Elec. Transmiss. Assn., in which he 
discusses the economy of electric power from his experience in the 
mines on the Mother Lode in California. The principal uses consist 
in driving stamps, concentrators, air compressors, sawmills, blowers, 
and pumps; in fact, he recommends the use of electric power for all 
purposes, except hoisting, for which he recommends compressed air. 
He says electrically-driven pumps will soon be a common thing on 
the Mother Lode.—Jour. of Elec., July. 

Coal Cutting by Machinery—Watnrorp.—A paper read before 
the (Brit.) Institution of Mechanical Engineers. He discusses the 
advantages of curving or holing by mechanical methods, over hand 
labor, and describes several percussive rock drills and coal cutters. 
He seems to hold the balance very evenly between electric and com- 
pressed air machines, but appears to incline to the former. The same 
subject is also discussed in a long editorial—Lond. Elec., August 29. 

Large Electric Railway Engine for Kiew.—An illustrated descrip- 
tion of a 2,000-hp engine, recently built by the Franco Tosi, Legnano; 
it is of the triple-expansion type, with three cylinders and three 
cranks, All the details are fully described.—St. R’y Jour., August 
30, and Jnt, Ed., September. 


TRACTION. 


Interurban Road in Southern Ohio.—A description of the inter- 
urban road between Dayton and Greenville, Ohio. The road is 39% 
miles long, and passes through a very thickly populated section, 
including several important towns. The power house is located -at 
Brookfield, about 13% miles from the Dayton end of the line, and a 
substation is located at Arcanum, approximately 12 miles from the 
Greenville end of the eoad. This arrangement was found desirable 
because of local conditions. There are two 250-kw, three-phase 
alternators of the revolving-field type, direct connected to the en- 
gines, and operated at 150 r. p. m. There are two 22%4-kw exciters, 
belted to the engines, each having sufficient capacity for exciting 
both alternators; two 100-kw rotary converters, and four 75-kw 
step-up transformers. The direct-current voltage of the rotary 
converters is 650, and the voltage of the transformers, 10,000 to 
11,000. Large batteries of chloride accumulators have been installed 
in the power house and substation, to take the fluctuations caused 
by the varying load of the cars. The equipment in each case consists 
of 312 cells, each battery rated to discharge at 400 amperes in regu- 
lating the rapid fluctuations. Each battery, however, has a capacity 
of 800 amp.-hours when discharging at the normal rate. Three- 
phase current at 10,000 volts is transmitted from the power house at 
Arcanum over three bare aluminum wires. There is a total of 61.5 
miles of aluminum cable in use. The road parallels the Dayton and 
Union steam road, and the charges are practically the same, yet the 
electric road, which has only been in operation a short time, already 
controls 90 per cent. of the business.—St. R’y Jour. September 6, 
and Int. Ed., September 

Manchester.—An illustrated description of the new power station 
and car house at Manchester, England. The tramways and electric 
lighting system are owned by the municipality, and power has been 
supplied from two direct-current stations containing four 3,500-hp 
engines, two 3,500-hp steam turbines, two 2000-hp engines, and 
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smaller machines. In 1901, construction on a new station was started, 
but before it was completed the plans were modified, so that it shows 
a somewhat composite design. One portion has just been put in oper- 
ation, and contains two 2,500-hp engines direct connected to three- 
phase alternators of 6,500 volts and 60 cycles. In the newer part of 
the station 6,000-hp, triple-expansion engines will be used. The 
boilers will be the largest of their type ever built. Cooling towers and 
canal water will be used for condensing. The distribution will be at 
6,500 volts. Electrically-driven coal conveyors will be used. The new 
car house is said to be the largest in Europe, and will accommodate 
262 cars. It is of brick, with concrete floor and concrete pit con- 
struction.—St. R’y Jour., September 6, and Jnt. Ed., September. 
Halifax.—An illustrated description of the tramway system of 
Halifax, England. The station has recently been changed so as to 
transmit power by three-phase current. The power station contains 
various types of engines, including two steam turbines. The alter- 
nators generate current at 5,000 volts, and are 300-kw each. Rotary 
converters are used in the substations. The switchboard apparatus 
and other parts of the equipment are thoroughly described. The 
steepest grades are II per cent., and track brakes as well as the or- 
dinary hand brakes are used. There are at present about 30 miles of 
track.—St. R’y Jour., September 6, and Jnt. Ed., September. 


Metropolitan Railway of Paris.—An illustrated article on this under- 
ground electric railway, running approximately east and west through 
the center of Paris, and which has been one of the most successful 
traction enterprises inaugurated during recent years in France. The 
original train service consisted of trains of four cars each, of which 
the leading car only was a motor car, and was equipped with one 
controller and two motors. The large traffic, however, made it evi- 
dent that an increase in carrying capacity was necessary, but owing to 
the block system used, the frequency of the trains could not well be 
reduced below the 2!4-minute service which was then in force. It 
was also considered inadvisable, owing to the limitations imposed by 
the size of the tunnel and the sharpness of the curves, to use electric 
locomotives so that more cars could be hauled. The company, there- 
fore, decided to use either the multiple unit system or a train with 
one motor car at each end, operated by a single controller. With the 
acceleration required, which was a maximum of about 0.618 meters 
per second, the latter system was found to be the cheaper, and was 
adopted. This is the only railway in the world using this system in 
commercial operation, and in which it is possible to use the same 
motor cars for four-car train and eight-car train operation. The ac- 
celerations obtained by the company with a four-car train with one 
motor car and an eight-car train with two motor cars are compared. 
There is nearly as good acceleration with the eight-car train as with 
the four-car train. The company has now 41 two-axle motor cars, 
each carrying two 25-hp motors, and equipped with the double-unit 
system described. In addition, the company has 40 more cars under 
construction to be equipped in the same way. During the rush hours 
in the morning and evening, eight-car trains are now being run alter- 
nately with four-car trains. At other times, four-car trains are suffi- 
cient to care for the traffic. The system has been in use since Novem- 
ber, 1901.—St. R’y Jour., September 6, and Jnt. Ed., September. 


A Graphical Method of Making Time-Speed Curves.—V ALENTINE. 
—A description of a simple method of plotting time-speed curves. 
The factors which effect the nature of a time-speed curve are: The 
tractive effort of the motors; the train resistance, due to air resist- 
ance, friction, etc.; the grade resistance, and, finally, the resistance 
due to curves in the road. He gives a formula which represents the 
relation between these factors. The last factor, when expressed in 
pounds per ton per degree of curve, can be combined with the resist- 
ance to grade. The tractive effort varies uniformly with the 
speed, and its values at corresponding speeds for any particular 
motor are obtainable from the characteristic curves of the motor. 
The train resistance may be obtained from any standard train re- 
sistance formula. To avoid the necessity of computing the acceler- 
ation for successive changes in tractive effort, the writer uses a chart, 
which is reproduced. In this the net tractive effort is taken as ab- 
scisse, and the speed in miles per hour is taken for the ordinates. 
The train resistance speed curve is first drawn, and is here repre- 
sented as a straight line, according to the Baldwin’s Locomotive 
Works formula, although any other formula may be used. The net 
tractive effort time-speed curve is then plotted by making use of the 
train resistance curve. The effect of grades is obtained by plotting 
inclined straight lines, marked “per cent. grade.” The second set of 
straight lines, called “time increment curves,” which serve to give the 
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gain in velocity for any desired time increment, are also drawn in, as 
described in the article. The writer then gives an example of the use 
of this chart, and presents a time-speed curve which represents one 
particular set of conditions derived from his chart—St. R’y Jour., 
September 6, and Jnt. Ed., September. 


Kingsland Surface Contact System.—A description of a system in 
which the electric switch, by which the studs are thrown in and out 
of contact, is operated by mechanical means. A conduit, the height 
of the rail and with a slot about 15 mm. wide, is laid outside one of 
the rails, and the switch boxes are located in it about 20 feet apart. 
These boxes have handles projecting into the conduit, which are 
struck by levers on the car, the forward lever throwing the stud into 
circuit, and the second lever throwing the stud out of circuit. As 
all parts of the switch are hermetically closed, no damage is caused 
by water in the conduit. The interior of the switch box contains a 
metal ring with three brushes, which are set at an angle of 120 de- 
grees apart, and two contact plates, which are set at the same angle. 
Every movement of the switch handle turns the brushes one-sixth 
of a revolution, so that the contact plates are automatically con- 
nected and disconnected with the center with every movement of the 
handle. Arrangements are also provided by which a blow of the 
striker bar will turn the switch just the right distance, that is, 120 
degrees, and also by which the switch lever is returned to its normal 
position with absolute certainty after being struck by the bar. The 
skate is suspended from the wheel axles by springs, and may be of 
the usual pattern —St. R’y Jour., September 6, and Int. Ed., 
September. 

Danger to Metal Pipes from Electric Railways—ULsricHt.—An 
account of measurements made during a long period in Leipzig and 
Dresden. The remarks that the resistance of the metallic pipes them- 
selves is generally considered to be zero compared with the 
“transition resistance” to earth. But this is not the case, as the joints 
between the pipes have sometimes a considerable resistance; he 
thinks this is a sort of protection. If the joints can be made to have 
even only a small resistance, it is unnecessary to insert special insula- 


tion pieces in the line—Elek. Zecit., August 14. , 


WIRES, WIRING AND CONDUITS. 


Cable Deterioration.—ForMENTI.—An article in which he describes 
his observations of the deterioration of the return wire of an earth 
cable composed of 20 strands of electrolytic copper wire, covered first 
with cotton and then with a composite rubber coating. Soon after the 
cable was put down, small vesicles of liquid appeared in the rubber 
coating, and these increased in size until they burst. By analysis of 
the rubber and also of the contents of the vesicles, it was shown that 
the rubber envelope, and not the soil, furnished the materials for the 
contents of the liquid. By heating up the rubber with water, a quite 
similar solution to that of the vesicles was obtained. It appears, there- 
fore, that the rubber coating acted as a semi-permeable membrane, 
and admitted water, which dissolved out part of the contents of the 
rubber. The current then set up electrolysis in the solution so ob- 
tained. The deterioration described was prevented by coating the 
cable with a non-permeable substance, such as coal-tar.—Elettricista, 
April; abstracted in Science Abstracts, August. 

REFERENCES, 


Transmission Line.—Reyvat.—An illustrated description of the 
26,000-volt power transmission lines in the neighborhood of Grenoble, 
in France.—L’Eclairage Elec., July 19. 

Cable Joints —Scumint.—An illustrated article on the construction, 
the use and the advantages of cable joints which can be disconnected, 
and which are provided with fuses—Elek. Anz., July 27, August 
14, 17. 

Calculation of Distribution Networks—Koenic.—An illustrated ar- 
ticle, giving notes on graphical methods for calculating distribution 
lines and networks.—Elek, Anz., July 17, 24, 31, August 21, 31. 


ELECTRO-PHYSICS AND MAGNETISM. 


Radio-Activity RUTHERFORD AND Soppy.—The first part of a very 
long paper on the cause and nature of radio-activity. They have 
made a detailed investigation of the radio-activity of thorium com- 
pounds, which was found to be accompanied by chemical changes in 
which new types of matter are being continuously produced. These 
reactive products are at first radio-active, the activity diminishing 
regularly from the moment of formation. Their continuous produc- 
tion maintains the radio-activity of the matter producing them at a 
definite equilibrium value. Besides being radio-active in the same 


ELECTRICAL WORLD anp ENGINEER. 


595 


sense as the uranium compounds, the compounds of thorium con- 
tinuously emit into the surrounding atmosphere a gas which possesses 


the property of temporary radio-activity. This emanation is the 
source of rays which ionize gases and darken the photographic film 
and excite radio-activity on all surfaces with which it comes into con- 
tact. The emanating power of thorium compounds is independent 
of the surrounding atmosphere, and the excited activity it produced 
is independent of.the nature of the substance on which it is mani- 
fested. These properties make it appear that both phenomena are 
caused by minute quantities of special kinds of matter in the radio- 
active state, produced by the thorium compound. The next con- 
sideration in regard to these examples of radio-activity is that the 
activity in each case diminishes regularly with the lapse of time. 
These actions—first, the production of radio-active material, and, 
second, the dissipation of its available energy by radiation, which are 
exhibited by thorium compounds in the secondary effects of emanat- 
ing power and excited radio-activity, are in reality taking place in 
all manifestations of radio-activity. The constant radio-activity of 
the radio-active elements is the result of an equilibrium between 
these two opposing processes. The major part of the radio-activity 
of thorium—ordinarily about 54 per cent.—is due to a non-thorium 
type of matter, designated by Th X, possessing distinct chemical 
properties which is temporarily radio-active, its activity falling to 
half value in about four days. The constant radio-activity of thor- 
ium is maintained by the production of this material at a constant 
rate. The Th X further possesses the property of exciting radio- 
activity on surrounding inactive matter, and about 21 per cent. of 
the total activity under ordinary circumstances is derived from this 
source. Its rate of decay and other considerations make it appear 
probable that it is the same as the excited radio-activity produced 
by the thorium emanation, which is in turn produced by Th X. 
Thorium can be freed by suitable means from both Ti X and the 
excited radio-activity which the latter produces, and then possesses 
an activity about 25 per cent. of its original value, below which it 
has not been reduced. This residual radiation consists entirely of 
rays non-deviable by the magnetic field, whereas the other two com- 
ponents comprise both deviable and non-deviable radiation. Most 
probably this residual activity is caused by a second non-thorium 
type of matter produced in the same change as Th X, and it should, 
therefore, prove possible to separate it by chemical methods. The 
conclusion is drawn that radio-activity is a manifestation of “sub- 
atomic chemical change,” and the hope is expressed that radio- 
activity “affords the means of obtaining information of the pro- 
cesses occurring within the chemical atom, in the same way as the 
rotation of the plane of polarization and other physical properties 
have been used in chemistry for the investigation of the course of 
molecular change.”—Phil. Mag., September. 


Emission of Corpuscles by Hot Bodies.—J. J. THomson.—A highly 
theoretical paper on some of the consequences of the emission of 
negatively electrified corpuscles by hot bodies. He refers to the 
experiments of Richardson, which show that surprisingly large cur- 
rents can pass in the best vacua between a negatively electrified in- 
candescent wire and a conductor placed in its neighborhood; thus 
the negative electricity streams so fast from carbon at a white heat 
as to be equivalent to a current of about 1 ampere for each square 
centimeter of carbon surface; the number of corpuscles coming in 
each second from one square centimeter is about five times the 18th 
power of 10. He discusses the effects which this great crowd of 
corpuscles may produce. In the first place, these charged cor- 
puscles will move when acted on by an electric force, so that, accord- 
ing to the electromagnetic theory of light, they will be set inte 
motion by a wave of light; they will thus absorb energy from the 
wave, and give out this energy as scattered light, which will be 
polarized in the same way as light reflected from small particles. 
This scattering of the light will cause the medium to absorb light. 
The most conspicuous example of a hot body is the sun, and it seems 
to him probable that many of the phenomena of the corona may be 
due to light scattered by corpuscles ejected from the sun. He then 
takes up another point; he regards the corpuscles coming out of the 
metal as evidence of the existence in the metal itself of streams of 
corpuscles which move freely between the molecules of the metal; 
he regards the corpuscles in the metal as analogous to the molecules 
of a liquid, and the escape of the corpuscles from the metal as an- 
alogous to the evaporation of the liquid. He finds that a collection 
of corpuscles describing circles under forces varying inversely as 
the square of the distance in the molecules of a substance, which 
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shows no selective absorption would, like the ideal “black” body, 
radiate at a rate proportional to the fourth power of the temper- 
ature,—Phil. Mag., August. 

Induced Radio-Activity in Air.—J. J. THomson.—A description of 
a series of experiments. Elster and Geitel have shown that a wire, 
if strongly negatively electrified for several hours, either in the 
open air or in a large cellar, becomes radio-active, 1. ¢., it increases 
the electric conductivity of the air in its neighborhood. Elster and 
Geitel suppose that the atmosphere contains some radio-active con- 
stituent which is attracted to the negatively-charged surface. The 
author has, however, come to the conclusion that, though the ex- 
istence of this radio-active substance in the air is possible, it is not 
necessary for the explanations of the effects, and that negatively 
electrified surfaces may become radio-active without the deposition 
upon them of substances having specific radio-active properties. 
He has been experimenting with air contained in a closed vessel 
of moderate size, and although under normal conditions he has 
not been able to get any appreciable amount of induced radio-ac- 
tivity, he has found that a negatively electrified wire placed: in the 
vessel acquired, when the gas in the vessel was exposed to ROntgen 
rays, or had been bubbled through water, properties analogous to 
those formed by Elster and Geitel in wires placed in the open air. 
The effects with the gas which had been bubbled through water were 
very great. He explains his results as follows: In consequence of 
the negative electrification of the wire, positive ions move up to it 
when it is placed in the modified gas; some of these ions do not dis- 
charge to the wire, but stick close to it, forming a coating of positive 
electricity around it. The attention of this positive layer on the nega- 
tive corpuscles drags the latter from the wire; they emerge with a 
sufficient kinetic energy to ionize the molecules of the gas with which 
they come into collision. On this view, the ionizing power of the 
wire is due to a kind of polarization which produces an electric field, 
which makes the wire a cathode emitting cathode rays of feeble 
penetrating power, which ionize the gas in the neighborhood of the 
wire. The amount of polarization seems to depend upon the way the 
gas in which the negatively electrified wire is placed, is ionized. 
Thus, when the gas is made a conductor by bubbling through water, 
the effect on the negatively electrified wire is much greater than 
when the gas is made a conductor by R6ntgen rays, although the 
conductivity of the gas is greater in the latter case than in the 
former. The conductivity produced in air when it bubbles through 
water is explained as follows: By this process very minute drops 
of water get mixed with the air. If each little drop gets surrounded 
by a layer of positive electricity, then, just as in the case of the wire, 
the drop might emit cathode rays which would ionize the air in its 
immediate neighborhood. The formation of a layer of positive elec- 
tricity outside the drop is what is to be expected if any chemical 
combination went in between the water of the drop and the oxygen 
of the air.—Phil, Mag., September. 


Transition Resistance-—Stark.—An article on the fact that an 
electric spark, or more properly speaking a self discharge, cannot 
occur until the difference of potential of the electrodes possesses a 
certain value. Maxwell supposed that there might be a condensation 
of air at the surface of the electrodes, leading to an increase of re- 
sistance, but Borgesius showed by an optical method that no such 
condensation takes place. Later the term “transition resistance” was 
used. But that there is no ohmic resistance between a metal and a 
gas may be shown by ionizing the gas between the electrodes, but 
not the gas immediately covering their surfaces; the resistance then 
practically disappears. The present author bases his own explana- 
tions upon the theory of ionic shock. The discharge potential has its 
minimum value when the distance between the electrodes equals the 
means free path of the positive ions. These must be capable of 
ionizing by ionic shock before any discharge can take place—Phys. 
Zeit., August 1; abstracted in Lond. Elec., August 22. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Concentration Cells—RIESENFELD.—A paper in which he shows 
that the electrolytic dissociation theory requires that a double layer 


of ions (and hence a potential difference) is formed at the bound- 
ary surface of two solvents. Since it is not at present possible to 
discover such an interior potential difference, he has studied con- 
centration cells in which two different electrolytes in the same solvent 
were separated by a third solution. He found that such cells offer 


a new means of determining the transference numbers in the second 
solvent, but that the values show a hitherto unexplained discrepancy 
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as against previous results.—Amnn. d. Phys., No. 7; abstracted in 
Lond, Elec., August 29. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Determining the Degree of Uniformity of Speed During One Revo- 
lution.—KLoENNE.—A very long illustrated paper, read before the 
Society of German Electrical Engineers. He describes a method for 
determining the degree of uniformity of speed of a prime mover 
during one revolution, and also the angular displacement, which is 
of importance for the operation of alternators in parallel. The prin- 
ciple of the method is shown in the adjoining diagram. S represents 

oe 





DETERMINING UNIFORMITY OF SPEED, 


the fly-wheel of the steam engine or gas engine to be tested. In 
the circumference of the fly-wheel, thin insulating pieces are placed 
at equal intervals. B is a small brush which slides on the circum- 
ference of the fly-wheel. This brush opens and closes a circuit con- 
taining an accumulator, E, and the primary of an induction coil, J. 
The secondary contains the recording apparatus, which consists of 
a drum, 7, rotating at uniform speed. The frame of the drum is 
connected to one end of the secondary, while the other end is con- 
nected to a pencil, C. This pencil is moved uniformly along the 
drum, parallel to its axle, and at a short distance from its surface. 
The drum, T, is driven at uniform speed by an electric motor sup- 
plied with current from an accumulator battery; to insure very uni- 
form speed, the drum has a relatively heavy mass acting like a fly- 
wheel. The surface of the drum is blackened with soot. Its speed is 
so chosen that it is M times that of the prime mover tested, if M is 
the number of insulating pieces on the circumference of the fly- 
wheel. At any moment when the brush B touches an insulating 
piece, the current is broken, and a small spark jumps between the 
pencil C and the drum T, and blows off the soot, so that a distinct 
mark is produced. If the fly-wheel, S, turns at an exactly uniform 
speed, all the marks on the circumference of the drum are in a straight 
line, parallel to the axle of the drum. The variations from the 
straight line enable one to determine the degree of uniformity of 
the prime mover and the angular displacement with great exactness. 
Several modifications of this arrangement are described, and results 
of tests are given —Elek. Zeit., August 14. 
REFERENCE. 


Measuring the Iron Losses in Transformers——BLocH.—A com- 
munication in which he discusses some special points in Golds- 
chmidt’s method, recently noticed in the Digest, and suggests a 
modification of the same.—Elek. Zeit., August 14. 


MISCELLANEOUS. 


Electrical Treatment of Infantile Paralysis—We1L.—A descrip- 
tion of the clinical treatment of 20 cases of infantile paralysis at the 
Trousseau Hospital. In all cases brought in within a few days of 
the cessation of the fever the only treatment consisted in the applica- 
tion of continuous current of about 10 milliamperes, through an elec- 
trode of 100 sq. cm. joined to the positive pole, with the extremity 
of the afflicted member immersed in a tepid bath connected with the 
negative pole. The sittings lasted 15 or 20 minutes, and were re- 
peated three times per week. Other cases were treated, in addition, 
with a few minutes’ application of a rythmically interrupted current. 
In case the muscles concerned were inexcitable by a “faradic cur- 
rent,” the treatment consisted in the application of interrupted cur- 
rents through the square electrode and a pad moved up and down 
over the atrophied muscles. The author quotes a number of cases, 
almost all of which were successful. The electrical treatment with 
proper appliances has a distinct advantage over other methods, such 
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as massage, when the paralysis is of long standing; but its utility is 

brought out most strikingly in the treatment of fresh cases.—Arch, 

d’Elec. Med., July 15; abstracted in Lond. Elec., August 209. 
REFERENCES, 

German Electrical Engineers—The complete report of the pro- 
ceedings of the recent annual meeting of the Association of German 
Electrical Engineers, with reports of the discussions, etc. The papers 
read at this meeting are or will be abstracted in other parts of the 
Digest.—Elek, Zeit., August 14. 

Diisseldorf Exposition.—SrtyFrertH.—The first part of an illus- 
trated article on the electrical engineering features of the Diisseldorf 
Exposition. This part deals with the alternators in the power plant. 
—Elek. Zeit., August 14. 

British Manufacturing Plant.—The first part of an illustrated de- 
scription of the Ferranti works, at Hollinwood.—Elec. Times, 
August 28. 





Directory of Electrical Societies, Etc. 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, Secretary, Ralph 
W. Pope, 95 Liberty Street, New York. Next meeting, Sept. 26. 
Paper by B. G. Lamme, “The Washington, Baltimore and Annapolis 
Single-Phase Railway.” Oct. 24, paper by C. P. Matthews on “An 
Integrating Photometer for Glow Lamp and Sources of Like In- 
tensity.” 

AMERICAN STREET RAILWAY AssociaTION, Secretary, T. C. Pen- 
ington, 2020 State Street, Chicago, Ill. Next meeting, Detroit, Mich., 
Oct. 8, 9 and 10, 1902. 

_ INTERNATIONAL ASSOCIATION oF MunicipaL ELEcrRIcIANS, Secre- 
tary, Frank P. Foster, Corning, N. Y. Next meeting, Richmond, 
Va., Oct. 7, 8 and 9g, 1902. 

NaTIONAL Evectric Licgut AssociaTION, Secretary, James B. Ca- 
hoon, 136 Liberty Street, New York. Next meeting, Chicago, May, 
1903. 

NORTHWESTERN ELECTRICAL 
Mercein, Milwaukee, Wis. 

Onto Exectric Licut Association, Secretary, J. H. Perkins, 
Youngstown, Ohio. Next meeting, Columbus, Oct. 14, 15 and 16, 
1902. 


AssocIATION, Secretary, Thos. R. 


Prepayment Meter. 


The General Electric Company is making a prepayment device 
which is electrically connected to a wattmeter, but is mechanically 
independent. Although the meter with which it is used differs 
from the standard meter only in the construction and arrangement 


i 





FIG. I.—METER WITH PREPAYMENT DEVICE, 


of the recording train and other minor details, the prepayment de- 
vice is not applicable to Thomson recording wattmeters which have 
been purchased separately. 

The meter register is provided with a short-circuiting commuta 
tor which communicates with the prepayment device through a 
simple electric circuit, shown in the accompanying illustration. The 
prepayment device consists of a registering wheel which is normally 
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disconnected from the handle, but which can be connected by the intro- 
duction into the receiving slot of a coin of proper denomination. When 
so connected the handle can be thrown so as to set the registering wheel 
of the prepayment mechanism forward one notch. If the circuit is 
open when a coin is deposited, the same motion of the handle which 
sets forward the registering wheel closes the circuit switch contained 
within the case of the device. A portion of the registering wheel 





FIG. 2.—INTERIOR OF PREPAYMENT DEVICE. 


is visible,through the glass in front of the cover, and plain figures 
on the rim of this wheel, as shown in the illustration, indicate the 
number of coins remaining to the credit of the depositor. When the 
first coin is deposited and the handle moved, closing the main switch, 
the figure “1” is brought into view. If a second coin be deposited 
before the current purchased with the first coin has been consumed, 
a second motion of the handle will bring the figure “2” into view. 
Twenty coins can thus be deposited consecutively, and, as the de- 
vice is designed for dimes, prepayment can be made for $2.00 worth 


of electrical energy at one time, after which the slot is automatically 





FIG. 3.—COIN RECEPTACLE DETACHED FROM DEVICE, 


closed and further prepayment cannot be made until the value of one 
or more coins has been consumed. 

Whenever 10 cents’ worth of energy has been delivered through 
the meter; a small amount of current is momentarily sent through 
the electromagnetic mechanism of the prepayment device which turns 
the wheel back one number. This process continues until all the 
energy for which prepayment has been made has been delivered, and 
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the depositor can ascertain at any time how much energy can be ob- 
tained without further prepayment by looking through the glass 
window of the device. When all the energy has been delivered, the 
registering wheel moves back to the first notch, and opens the switch, 
so that no more current can be obtained until further prepayment 
has been made. 

The indicating mechanism shows only the number of coins which 
stand to the credit of the depositor, but the dial of the meter may be 
consulted to determine what fractional part of the value to be can- 
celled next is credited. The dial of the meter always indicates the 
amount of energy delivered, and thus serves to check the indications 
of the prepayment device. The use of a dial both on the prepayment 
device and on the meter is an important feature, since it serves to 





FIG. 4.—CONNECTIONS OF THREE-WIRE WATTMETER AND 
PREPAY MENT DEVICE. 


show at once any discrepancy between the record of the meter dial 
and the number of coins deposited in the receiver. 

The switch is of the double-pole, double-break type, and has clips 
and blades of ample size. It is designed to open successfully, and 
without injury to itself, a circuit carrying current up to the amount 
of the maximum overload allowable for the largest meter with which 
the device can be used. The closing and retaining mechanism of the 
switch is -positive in its action, and both strong and simple in con- 
struction. 

Every precaution has been taken to guard against cheating. A coin 
or washer larger than the coin for which the device is designed 
cannot be introduced into the receiving slot, and a smaller one will 
not operate the device. A coin having a thread or wire attached 
passes through the mechanism and unlocks it, but the motion of the 
actuating handle cuts off the thread or wire so that the coin passes 
into the receiving box and cannot be withdrawn, and the intended 
fraud is detected when the coin receptacle is opened. 

The coin receptacle is detachable and may be sealed at the com- 
pany’s office, and the collector intrusted with simply removing it 
and replacing it with an empty one. 





Wireless Telegraphy on the Pacific Coast. 





The contract for the erection of the new wireless telegraph station 
on one of the islands of the Farallon group, 26 miles west of San 
Francisco, has been awarded by the Washington authorities to W. 
H. Healy, of Healy & Tibbitts. The station when completed will 
have cost the government $5,000. Professor Alex. G. McAdie, chief 
forecast official of the Weather Bureau, who is located in San Fran- 
cisco, will have charge of the wireless system, which is to be estab- 
lished to communicate between Point Reyes and the Farallons. The 
messages will be repeated by telephone from Pt. Reyes to San 


Francisco 
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Independent Telephone ‘‘ Green Book.”’ 





“The Telephone Green Book,” for 1902, a publication issued by H. 
H. Robinson, general manager of the United States Telephone Com- 
pany, Cleveland, Ohio, has made its appearance. It is a neat volume, 
and gives telephone statistics of the independent telephone movement 
in Ohio, Indiana and Michigan. According to this authority, there 
are 106,344 independent telephones in operation in Ohio, against 
79,500 Bell telephones, The estimated increase in independent tele- 
phones in Ohio for the year ending June 1, 1903, is 27,027. The 
figures quoted do not include plants under construction, but only 
those in active operation. 





Hyatt Roller Bearing. 





The great development in roller bearings is illustrated by the fact 
that more than 400 patents on the same have been issued in this 
country. Of all the roller bearings patented there is but one which does 
not involve the use in some form of a solid steel roller, this ex- 
ception being the Hyatt roller bearing. The distinctive feature of 
this bearing is that the roller is wound into a coil or spring of uni- 
form diameter. The advantage claimed for this construction lies 
in its flexibility, which enables it to present at all times a bearing 
surface along its entire length. The result of this is that the tend- 
ency to wear of the roller as well as of the surface on which it oper- 
ates is diminished to such an extent that it is not necessary that 
such surfaces be hardened and ground. 

The accompanying figure very clearly shows the features of this 
type of bearing. The cuts show a heavy-duty car bearing, designed 
for a safe working load of 20,000 lbs., but the bearing is applicable 
to all duties ranging from the lightest to the very heaviest. For ex- 
ample, it is equally applicable to loose pulleys, automobile work, 
grinding and pulverizing machinery, and to the highest speeds as 
well as the heaviest duties at low speed. 

As stated above, the efficient bearing surface of this type of roller 
bearing necessarily greatly diminishes the wear, and as a consequence 
it is not necessary that the bearing surface should be hardened and 
ground. When steel axles are used, as is generally the case, no 
sleeves are required, thereby reducing the bearing to its simplest 





ROLLER BEARING. 


possible elements. For the case of iron journals, an efficient and 
easily applied form of bushing is used. 

Another advantage of this type of bearing is the manner in which 
it assists lubrication. The roller acts essentially as an oil reservoir, 
while the spiral and roller together perform the function of an oil 
carrier, thereby insuring perfect lubrication of all parts at all times, 
and thus making it possible to operate the bearings for considerable 
intervals without attention. Owing to the fact that all the foreign 
matter has a tendency to collect on the inside of the spirals, this type 
of roller bearing can be successfully used, though, of course, with 
diminished life, in dusty and gritty places. 

The Hyatt roller bearing is extensively used by electrical manu- 
facturers. For example, about 1,500 are in use in the shops of the 
General Electric Company, at Schenectady. 














NEWS OF THE WEEK. 





Financial Intelligence. — 


THE WEEK IN WALL STREET.—Time money was offered 
with a little more freedom, 6 per cent, being the rate for all periods. 
The easier money condition was reflected in the stock market in 
recoveries throughout the share list, bullish manipulation being re- 
newed in some of the leading railway stocks. United States Steel 
shares received excellent support asa result of a final decision in New 
Jersey legalizing the bond issue plant. Some of the minor indus- 
trials were also inclined to be very strong. General conditions con- 
tinue to be very favorable, and the underlying sentiment of the 
street is still bullish as regards the ultimate effects of the good 
crops, the activity of trade and manufacturing and the enormous 
tonnage of the railways. Manhattan Railway advanced from 134 to 
13834 on confident talk about the favorable results which will fol- 
low the equipping of all the lines of the company with electric 
power. Metropolitan Street Railway closed at 147%, which was 
4 point below the highest quotation of the week, the lowest being 
144%; the net gain was % point and the shares sold aggregated 
4,348. Brooklyn Rapid Transit, after reaching 6934, closed at 68%, 
being a net loss of 4% point, the lowest quotation being 675g. Gen- 
eral Electric made a net gain of 3 points, closing at 195, this being 
14 point lower than the highest price of the week, the lowest being 
19114; 2,328 shares of this stock changed hands during the week. 
Western Union was well supported and quickly recovered its quar- 
terly dividend, closing at 95% ex-div., this being a 7-point gain. 
American Telephone & Telegraph made a net gain of 2 points, clos- 
ing at 172, and American Telegraph & Cable 4 points, closing at 94. 
Both issues of Westinghouse closed at 225, representing a net loss 
of 3 points on the common stock and 5%4 points on the preferred. 
The common reached 228, the lowest quotation for the week being 


223'%. Following are the closing quotations of September 23: 


NEW YORK. 
Sept. 16. Sept. 23 Sept. 16. Sept. 23. 

American Tel. & Cable. — —- General Electric ...... 192 191% 
American Tel. & Tel. “170% 171 Hudson River Tel..... —_ -- 
American Dist. Tel. = Metropolitan St, Ry...145% 145 
Brooklyn Rapid Transit 6856 65% N. E. Elec. Veh Trns. -- yy 
Commercial Cable ..... -- N. Y. & WN, J. Tel.... — ~- 
Rlectric Bost ....cccces 25 25 N,v, & ¥. 2 Go... 114 — 
Electric Boat pfd...... 40 40 Tel. & Tel. Co. Am... — — 
Electric Lead Reduc’n.. 2% 2% Western Union Tel. + 95% 92 
Electric Vehicle ....... 5% 5% West. E. & M. Co. -227. 223% 
Electric Vehicle pfd.... 15 14 West. E. & M. Co. pfd.. ~- ~— 

BOSTON. 

, Sept. 16. Set. 23. Sept. 16. Sept. 2 23. 
American Tel. & Tel..170% 170 Western Tel. & Tel. pfd. te 
Cumberland Telephone .128 ~o Mexican Telephone .... A “aM 
Edison aane. Illum.... — -— New Eng. Telephone. . ‘sah 140% 
Erie Telephone ....... — — Westinghouse Elec. 1.112% 109% 
Western Tel. & Tel.... 29% 2834 Westinghouse Elec. pfd.112% 108 

PHILADELPHIA. 
Sept. 16. Sept. 23. 5 ; Sept. 16. Sept. 23. 
American Railways .... 52 54% Phila, Traction ........ 98% 984 
Elec. Storage Dasteie 8034 — ae TS ee 8% 8% 
Elec. Storage Bat’y pfd. 88 mo Pa. Elec. Vehicle...... — — 
Elec. Co. of America. 9% 10% Pa. Elec. Vehicle pfd.. — — 
CHICAGO. 


Sept. 16. Sept. 23. Se nt. 16. Sept. 23. 


Central Union Tel..... National Carbon pfd..  AaOT 103% 
Chicago Edison ....... 175 “= Northwest Elev. com. -- — 
Chicago City Ry.csscs 217 — Union Traction ....... 18 18% 
CBICAEO DOL. COe cc icess — 175 Union Traction pfd.... 47 58* 
National Carbon ....... 33 33 

Asked. 


MARCONI WIRELESS TELEGRAPHY.—The Marconi Wire- 
less Telegraph Company of America has issued a circular stating 
that the company is now operating stations at Nantucket, Mass., 
and at Sagaponack and Babylon, L. I. The trans-oceanic station 
at South Wellfleet, Cape Cod, is practically completed, and on the 
arrival of Mr. Marconi within the next few weeks the feasibility of 
wireless messages between the Atlantic coast and England is ex- 
pected to be demonstrated. Stations between Fort Gibbon and 
Bates Rapids, Alaska, are being erected, and an examination is 
to be made of a route to connect Alaska with the United States by 
the Marconi system. The United States Coast Survey, after a series 
of tests, has reported that regularly spaced signals sent in this man- 
ner can be utilized for longitude determinations at a greater dis- 
tance than that obtained for verbal messages by the Morse method. 
An arrangement has been concluded with the Postal Telegraph 
Company by which messages will be accepted at Postal Telegraph 
stations for transmission to incoming and outgoing vessels, fitted 
with the Marconi system, by way of Sagaponack, L. I., at the rate 
of $2 per message of ten words, address and signature not counted, 





and twelve cents for each word over ten in addition to the regular 
commercial tolls to Sagaponack. Stations will soon be established 
for communication between the Pacific coast and islands north and 
south where the cost of maintenance prevents the use of land lines 
or of cables. Installations in the West Indies will also soon be es- 
tablished. 

NANTUCKET LIGHTING.—Negotiations have just been com- 
pleted by John W. Cowley, of Boston, for the purchase of the 
Nantucket Gas Light Company, whereby Mr. Cowley secures con- 
trol of the entire lighting system of Nantucket, the plant of the 
Nantucket Electric Company having been acquired by him a short 
time since. Mr. Cowley plans to build a new electric plant. Most 
of the lighting throughout the island will be done by the electric 
plant, the gas being used principally for cooking and heating pur- 
poses. The new owner is treasurer and manager of the People’s 
Gas & Electric Company, of Stoneham, Mass., a suburb of Boston. 
The assets of the Nantucket Electric Company amounted at the 
close of its last fiscal year in June, 1901, to $30,614.14. The capital 
stock is $25,000. Operating expenses at the station were $6,116.70. 
Income from sale of light and power was $6,841.38, and the profit 
and loss balance, $724.68. The Nantucket Electric Company’s rates 
for incandescent lights are $10 per 16-cp lamp per year, with wiring 
and renewals at cost. Arc lamps are charged at $100 per lamp per 
year. There were 60 public lamps of 25 cp and 25 arc lamps of 
1,200 cp. The assessed valuation of the plant was $10,000. 


AMERICAN ELECTRIC VEHICLE RECEIVERSHIP.—The 
American Electric Vehicle Company has been placed in the hands 
of a receiver by Vice-Chancellor Emery, of New Jersey. The com- 
pany was incorporated on December 13, 1899, with a capital of $6,- 
000,000, The application for the receivership was made by John R. 
Hardin, counsel for George F. King, of East Orange, one of the stock- 
holders. George P. Lister, of Hoboken, is the president and treas- 
urer of the concern. Mr. Hardin in his prayer for the receiver, set 
forth that two promissory notes, one dated August 5, 1902, for $20,000, 
and the other dated September 15, 1902, for $10,000, have both been 
dishonored by the company. The president, when pressed for the 
liquidation of the claims, stated, according to the prayer, that the com- 
pany had no funds with which to meet debts. Mr. Hardin’s plea 
says that the assets of the company are more than $57,000, and the 
liabilities specified are $42,000, and notes aggregating $37,500. The - 
bill also avers that the company is being sued for $2,000 damages by 
John W. Newbury. Charles J. Roe, of Jersey City, suggested as 
temporary receiver by Mr. Hardin, was appointed. 

DETROIT TELEPHONE COMPANY.—The committee formed 
for the protection of holders of the Detroit Telephone Company’s 
6 per cent. gold mortgage bonds, due February 1, 1922, represent 
the owners of a majority of the bonds, and expect to ultimately 
represent the greater part of the issue. The interest on these bonds, 
due August I, 1902, was defaulted. They were guaranted principal 
and interest by the Michigan Telephone Company, which defaulted 
on its bonded interest July 1. There were $1,000,000 of these bonds 
authorized, but only $600,000 were sold, all being $100 coupon 
bonds. They were principally placed in the West and in Canada, 
and there are a few held in England and Scotland. It is main- 
tained by the committee that when the Michigan Telephone Com- 
pany entered the Detroit field, it was obliged to acquire certain 
rights owned by the Detroit Company, and did so by guaranteeing 
the Detroit Telephone Company bonds as a part of the contract. 
The Michigan Company on January I, 1902, raised its rates for tele- 
phone service, and it is said that it has not now a telephone out that 
is not paying a good profit. 

DIVIDENDS.—Metropolitan Street Railway Company, New 
York, has declared a dividend of 134 per cent., payable October 15. 
The Hall Signal Company has declared a quarterly dividend of 1%4 
per cent., payable October 1. The North Chicago Street Railway 
Company has declared the regular quarterly dividend of 3 per cent., 
payable October 5. The Westinghouse Electric & Manufacturing 
Company has declared a quarterly dividend of 134 per cent. on its 
preferred stock, payable October 1. The American Telephone and 
Telegraph Company has declared a quarterly dividend of 1% per 
cent. The directors of General Electric have declared the regular quar- 
terly dividend of 2 per cent. on the common stock, payable October 
15. The Union Traction and Electric Company, of Jersey City, has 


declared a dividend of 1% per cent., payable October 1. The directors 
of the Twin City Rapid Transit Company have declared the regular 
quarterly dividend of 134 per cent. on the preferred stock, payable 
October I. 
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WESTERN UNION.—Interests identified with Western Union 
call attention to the fact that the company’s books are now closed for 
the payment of the 136th consecutive quarterly dividend, pointing 
out that such a record justifies placing Western Union among the 
first-class investment securities, notwithstanding the fact that the 
stock is selling comparatively low. We are told that there has been 
considerable Western Union stock bought quite recently by import- 
ant corporations for investment purposes. It is stated that accord- 
ing to the transfer books, nearly two-thirds of Western Union stock 
shows no change in ownership during the past five years. It is evti- 
mated that the floating supply of stock amounts to no more than 60,000 
shares. Since President Clowry took hold of the company, there 
has been an enormous saving effected in expenses. It is stated on 
authority that during the past two months the company has been 
earning at the rate of 8 per cent. per annum on the stock, with indi- 
cations that this rate can be maintained or increased. The argument 
that the business of Western Union may be jeopardized by develop- 
ments in the telephone field, is met by reasoning that should there ever 
be any new inventions in connection with either the telegraph of the 
telephone, it would be more than likely that Western Union would 
lose no time or expense in getting control of such inventions. Stress 
is laid upon the fact that Western Union owns a large amount of 
telephone securities, the amount being placed at approximately $10,- 
000,000. On the other hand, the Western Union does not show the 
slightest inclination to acquire new inventions, and opposes machine 
telegraphy. 

BOSTON WEST END.—The Massachusetts railroad commis- 
sioners have authorized the West End Street Railway Company, to 
issue $3,559,000 4 per cent 30 year bonds, dated August 1, 1902. The 
issue is for the following purposes: $3,000,000 to refund a similar 
amount of bonds maturing November 1, 1902, and $559,000 for per- 
manent additions, alterations and improvements made on the prop- 
erty by the Boston Elevated Railway Company during the six months 
from October 1, 1900, to March, 1901, inclusive. The West End 
Company sold its last issue of bonds July 23, 1902, on a 3.51 per cent. 
income basis. The issue comprised $300,000 4 per cent. 13-year bonds. 
In December, 1901, the company sold an issue of $1,800,000 4 per 
cent. bonds on a 3.855 per cent. income basis. 


BUFFALO UNDERGROUND TROLLEY.—The Central Cross- 
town Railroad, of Buffalo, has been granted permission by the Rail- 
road Commissioners to issue a first consolidated mortgage for $3,- 
000,000 to refund existing issues and equip the road for underground 
trolley service. 

THE HUDSON AND MANHATTAN RAILROAD COM- 
PANY has been chartered at Trenton, with a capital of $100,000, to 
construct and operate a tunnel under the North River, from Jersey 
City to New York. 

BROOKLYN RAPID TRANSIT shows gross earnings of $11,- 
525,202 for the year ending June 30, and a decrease in net earnings 
of $808,420. 


Commercial Intelligence. 

THE WEEK IN TRADE.—Continued activity is reported in job- 
bing distribution and retail business is improving, according to the 
reports to the mercantile agencies. There is a notably cheerful tone 
in reports from the South, and in the West and Southwest there is an 
unrestrained disposition to book Fall and Winter orders, due to the 
practically settled situation in the corn crop. It is stated that there is 
plenty of money in the interior and at all centers for ordinary trade 
purposes. Notable strength is reported in manufactured goods, 
the textiles leading in the volume of demand and in strength of 
prices, in keeping with the advance or firmness in the raw materials. 
The delay in ending the anthracite coal strike has had the effect of 
increasing the price of bituminous coal; the supply of anthracite, 
however, is gradually increasing as more mines and miners resume 
work. The “car famine” has somewhat relaxed as to coal and coke 
supplies, and, although the furnace situation in the valleys is some- 
what more satisfactory, the Eastern mills are still complaining of 
delayed supplies. Foreign iron and steel are reaping the benefit. 
Foreign steel is being bought for mills in the Central West, and 
large quantities of rails for next year’s delivery are being bought 
abroad. In finished products, American mills have about all the 
business that they care to accept. Rails, plates and structural iron 
are all heavily sold ahead. The activity in the copper market noted 
in last week’s issue was followed by a reaction, and last week’s 
market was rather inactive. The closing quotations are 1134 @ I1%c. 
for Lake; 11% @11%c. for electrolytic in cakes, ingots and wire 
bars; 11% @11%c. in cathodes, and 11'%c. for casting stock. The 
number of failures for the week ending September 18, as reported 
as against 197 the week previous, 


by Rradstreet’s, aggregated 182, 
and 158 the same week last year 
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ADIRONDACK TROLLEYS.—The long talked of trolley road 
from Saranac Lake, in the Adirondacks, to Westport, on Lake Cham- 
plain, via Lake Placid, Elizabethtown and Ausable Forks, seems now 
to be a certainty. The deal is being financed by R. L. Keen & Co., 
of 25 Broad Street, New York City. Twenty surveyors are now at 
work near Saranac Lake locating the route, and it is expected that 
the road will be completed in time for next season’s business. From 
Saranac Lake to Lake Placid the line is to follow the highway, but 
from Lake Placid to Elizabethtown it is expected that the company 
will purchase a right of way. From Elizabethtown through the 
Keene Valley to Ausable Forks and on to Westport the route has 
not been decided upon except in a general way. Whether the electric 
power used is to be generated by water power or by steam cannot be 
learned, but it is probable that the many water power facilities along 
the route will be utilized wherever practicable. The matter of keep- 
ing the tracks clear of snow and ice is one that has given the pro- 
jectors much food for thought, but it is believed that this difficulty 
will be overcome and that the trolley road will handle the snow drifts 
easier than do the steam roads. The distance from Saranac Lake to 
Westport by this route is about 60 miles, and takes in some of the 
wildest and grandest scenery in the entire Adirondacks mountain 
wilderness, besides connecting several prosperous villages. The bulk 
of the income, however, would come from the tourist travel during 
the summer months. Anticipating this “trolleying’ of the Adiron- 
dacks, Paul Smith, the far-seeing hotel man, more than a year ago 
bought up several of the best water-power privileges, including 
Union Falls and Franklin Falls on the Saranac, Wilmington Notch 
on the Ausable, and these, together with the one at the outlet of 
Lower St. Regis Lake, he still holds. 


THE SYRACUSE RAILROAD CONSTRUCTION COM- 
PANY, which is building a twenty-five-mile electric railroad be- 
tween Auburn and Syracuse, N. Y., has recently closed a contract 
with the Westinghouse Electric & Manufacturing Company for two 
650-kw engine-type alternators, delivering three-phase current at 
360 volts and 3,000 alternations; also for five 400-kw rotary con- 
verters, together with raising and lowering transformers for oper- 
ating a 15,000-volt transmission line to two sub-stations. A com- 
plete switchboard is included, and, in fact, everything for the opera- 
tion of a complete railway line. The generators are to be direct 
connected to two 22 and 44x 48-inch cross-compound, horizontal, 
Corliss engines, purchased from Messrs. Westinghouse, Church, 
Kerr & Co., and built by the Westinghouse Machine Company, of 
Pittsburg, Pa. The engines are to receive steam at 150 pounds, are 
to run at 100 r. p. m., and are rated at 1,000 hp. each, with a maxi- 
mum rating of 1,800 hp. 

ELECTRICITY AND COAL.—The coal strike is being very an- 
xiously watched by some electrical companies, and several of 
them suffer from higher prices for fuel. An officer of the Electric 
Company of America says that his company has been very slightly 
affected by the coal strike. Most embarrassment would naturally 
have been felt at Scranton, and there the company owns a washery 
of 75,000 tons’ capacity per annum, and a culm pile containing 750,000 
tons. 

A POCKET TELEPHONE.—A telegram from Lafayette, Ind., 
of September 21, says: A company has been formed here to manu- 
facture a pocket telephone. The receiver is so shaped as to fit the 
mouth and ear. An aluminum box is fastened to a telephone pole, 
a key fits this box and when inserted calls the telephone exchange. 
The caller gives the number he wants, and the insertion of his key 
cuts off all persons on the line until he is through. 

THE STEAM & ELECTRICAL EQUIPMENT COMPANY, 
of Pittsburg, reports these sales for the week: One 200-kw. General 
Electric M. P. 4, 550-volt street railway generator, to Gerstin Com- 
pany, of New York; one order from the American Car & Foundry 
Company, of St. Louis, for a boiler 66x17, of Erie make. It re- 
ports difficulty in securing apparatus to fill the demand. 

ENCLOSED ARC LAMPS.—The St. Louis office of the General 
Incandescent Arc Light Company closed recently another order with 
the American Car and Foundry Company for enclosed arc lamps 
for its Madison car works. With this order the General Incandescent 
Company will have equipped the works at St. Louis, Mo., St. Charles, 
Mo., and Madison, IIl., amounting in all to 526 lamps. 

THE HYDRO DOUBLE BATTERY COMPANY, 70 Reade 
Street, New York, has gone into the hands of a receiver. The as- 
sets are said to be $4,000 and the liabilities $62,000. The corporation 
was organized in January, last year, with a capital of $1,000,000, to 
manufacture a German semi-dry battery. Mr. Robert J. Raymond 
was appointed receiver in New Jersey. 

WIRELESS IN CANADA.—The Thomas E, Clark Wireless 
Telegraph-Telephone Company, of Detroit, Mich., has just com- 
pleted a wireless telegraph station at Fighting Island, Canada. It 
will be used as a testing station for the company’s instruments, be 
tween that point and its Detroit station. 
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SUPPLY DEALERS DISUNITED.—A great deal of more or 
less sensational talk has been printed in the daily newspapers about 
the disruption of the eastern branch of the Electrical Supply Dealers 
Association, as a result of its meeting last week. The New York 
/lerald, for example, says: “Its members angered by mutual ac- 
cusations of treachery and by the unjust fines imposed upon the 
victims of “stool pigeon” orders, the big Electrical Supply Trust, 
a secret organization, which only last May was charged with being 
subject to prosecution under the Sherman law, went to pieces last 
Wednesday, when its subscribers, after a stormy meeting, resolved 
to disorganize and repudiate the agreements which had bound them 
together for three years. This end of a powerful combination, which 
is charged with having driven more than 5,000 dealers and manu- 
facturers out of business, caused rejoicing or dismay, as the case 
might be, in all the electrical supply houses in the city yesterday.” 
This is pretty strong language, which the facts hardly justify, but it 
is the fact that the ties which bound the organization together have 
been seriously loosened. Mr. Victor C. Gilpin, the secretary of the 
Klectrical Supply Dealers Association is quoted as saying, that the 
men who compose the organization had organized for social pur- 
poses at first. Afterward it had been ascertained that it would be 
advantageous to many dealers in the electrical supply business if 
something were done to make the prices of the various articles uni- 
form. An understanding was arrived at, and it was operative for 
some time past. Recently, he said, some dissatisfaction had arisen 
by jobbers, principally in the West. Therefore the organization de- 
cided to not attempt to control the prices of the manufactured articles. 
“The subject of ceasing to control prices had been under consider- 
ation for a considerable time,’ Mr. Gilpin said, “and we only did 
at the meeting what we had previously decided individually we would 
do. We still exist as a social organization.” There are two divisions 
of the Electrical Supply Dealers Association—one in the West, in 
which 70 dealers are allied, and the one in the East, which is com- 
posed of about 61 dealers. Mutterings of discontent were first heard 
in the West last May. Independent dealers, particularly in the tele 
phone field, there complained that the combination deliberately sought 
to drive every non-member out of business by refusing to sell him 
supplies direct and by preventing him, if possible, from obtaining 
any goods indirectly. Some of the parties in Chicago filed a com- 
plaint with Attorney General Knox that the Electrical Supply Dealers 
Association of the United States was a trust, and asked the Attorney 
General to proceed against the association under the Sherman law. 
So far as is known, nothing has since been done in that matter. 


EXPORTS OF ELECTRICAL MATERIAL.—The following 
are the exports of electrical material from the port of New York 
for the week ended September 12: Antwerp—22 pkgs. material, 
$2,277; 9g pkgs. machinery, $724. Argentine Republic—g9 pkgs. 
material, $1,994. Bremen—2 pkgs. material, $50. Berlin—2 pkgs. 
machinery, $410. British East Indies—4 pkgs. material, $150. 
British Poss. in Africa—23 pkgs. machinery, $2,730; 23 pkgs. ma- 
terial, $1,012; 60 pkgs. material, $2,162. British West Indies—3y 
pkgs. material, $456. Birkenhead—so pkgs. machinery, $6,000. 
Brazil—136 pkgs. material, $5,387; 7 pkgs. machinery, $291. Cuba 
-t1 pkgs. machinery, $748; 26 pkgs. material, $1,473. Chili—6 
pkgs. material, $397. Copenhagen—27 pkgs. machinery, $3,307. 
Cowes—9g pkgs. machinery, $735. Central America—26 pkgs. ma.- 
terial, $431. Derby—3 pkgs. machinery, $27. Ecuador—21_ pkgs. 
material, $133. Glasgow—6 pkgs. machinery, $350. Hamburg— 
41 pkgs. material, $3,499. Havre—89 pkgs. material, $1,367; 4 
pkgs. material, $205. Liverpool—289 pkgs. machinery, $20,735; 
39 pkgs. material, $3,586. Leeds—2 pkgs. machinery, $375. Lon- 
don—211 pkgs. machinery, $13,848; 104 pkgs. material, $7,273; 4 
pkgs. machinery, $2,140; 1 pkg. material, $42. Mexico—238 pkgs. 
material, $5,055; 41 pkgs. machinery, $2,140; 340 pkgs. machinery. 
$41,473; 48 pkgs. material, $5,745. New Foundland—to pkgs. 
material, $200. Nova Scotia—21 pkgs. material, $238. Patras 
18 pkgs. machinery, $2,000. Peru—8 pkgs. material, $245. Rot- 
terdam—i19 pkgs. machinery, $463. San Domingo—2 pkgs. ma- 
terial, $32. Southampton—120 pkgs. material, $120; 4 pkgs. ma 
chinery, $215. Stockholm—18 pkgs. machinery, $3,315. U. S. 
Colombia—7 pkgs. material, $436; 6 pkgs. machinery, $3,750. 
pkgs. material, $148. Vienna—1 pkg. machinery, 
1 pkg. material, $38. 


Venezuela—36 
$02. Zurich 
THE HAINES & NOYES COMPANY, manufacturers of tele- 
phone apparatus, Chicago and New York, announce the following 
sales during the past month: The McCoy Hotel, Chicago, large 
telephone system throughout the hotel; a private telephone system 
for Marshall Field’s new residence, Chicago; a large private tele 
phone system in the residence of Mr. David B. Jones, Chicago, con 
sisting of flush telephones made up in special woods; a system of 50 
telephones and central energy switchboards for the Union Special 
Sewing Machine Company, Chicago; a 400-drop central energy board 
and telephone apparatus for East Aurora, N. Y.; a 300-drop central 
energy board and telephone apparatus for Hamburg, N. Y., as well as 
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a number of smaller exchanges; a telephone system for the apart- 
ment building of Mr. F. M. Lockwood, Evanston, Ill; a large ship- 
ment of telephones to the Compagnie Industriale, Mexico; to the 
Electrical Construction Company, London, and the Aurora Hospital, 
Aurora, Ill., through the \J. B. Austen Electric Company, Chicago ; 
one hotel system and one I:.rge office building system for Los Angeles, 
through the Woodill & Ilulse Electric Company; a large order of 
telephones for H. B. Lee, Buffalo, N. Y., for McDonald & Willson, 
Toronto, as well as several large private telephone plants for well- 
known factories. The Haines & Noyes Company state that its 
September business has been the largest on record. 


BALL ENGINE ORDERS.—Among recent foreign shipments of 
the Ball Engine Company, Erie, Pa., are two engines to Port Antonio, 
Jamaica, and one to Japan—all three being used for electric purposes. 
An additional unit is being furnished for the Security Building, St. 
Louis, Mo. This is the third direct-connected engine furnished by 
the Ball Engine Company for this building. A large and complete 
lighting and power plant has been purchased by Harry W. Oliver 
for the Lewis Block, Pittsburg. The engines will be of the vertical 
type in three units, each of 400-hp, direct connected to generators, 
and will be furnished by the ball Engine Company. The Loveland 
Beet Sugar Company, Loveland, Colo., are installing an additional 
engine, built by the Ball Engine Company, direct connected to a 
Crocker-Wheeler generator. The Armour Elevator, New Orleans, 
are adding another unit to their electric plant, consisting of a Ball 
engine, direct connected to a Triumph generator. The Ball Engine 
Company have also recently sold to Evans, Almirall & Co., New York 
and Chicago, two engines direct connected to centrifugal pumps, for 
the new shops of E, P. Allis & Co., Milwaukee, Wis. 


NEW PLANT AT NIAGARA.—George Baker Long, Charles 
H. Everett and George W. Morris, of Buffalo, have secured the 
contracts for the new manufacturing plant to be built by the Carter- 
Crume Company in the new manufacturing district of the Niagara 
Falls Hydraulic Power & Manufacturing Company at the north 
end of the city. The cost will be $100,000. The contract calls for 
the erection of brick and steel structures that will cover three and 
a half acres. There will practically be 11 or 12 buildings in one, 
and when completed the new plant will be one of the finest in west- 
ern New York. Work will begin immediately. The Carter-Crume 
Company is numbered among the most enterprising and substantial 
manufacturing industries of the city, and for years their plant has 
been located on the lands of the Niagara Falls Hydraulic Power & 
Manufacturing Company on Main Street. Each year has seen an 
important increase in the busigess of the company until, in order to 
meet the demand for its product, the company has realized the 
necessity of erecting a new plant. 


THE EUREKA FIRE HOSE COMPANY, of Jersey City, N. J., 
has decided, it is said, to discard its present direct-current transmission 
system and to adopt an alternating-current system in order to reduce 
the cost of fire insurance where motors are used in the presence of 
inflammable material. This step has been taken on the advice of one 
of the largest insurance companies of this country. The new appa- 
ratus includes one 75-kw, belt-driven alternator, furnishing two-phase 
current at 7,200 alternations and 220 volts; also exciter, switchboard 
equipment, slide rails, rheostats, etc. Several induction motors have 
been purchased, including the following: Five of 15-hp; one of 10-hp; 
five of 5-hp, and three of 2-hp. With these there will be furnished 
a switchboard feeder panel, completely equipped with instruments 
and switches. The entire electrical equipment has been ordered from 
the Westinghouse Electric and Manufacturing Company. 


APPARATUS WANTED.—Mr. Robert J. Boone, attorney, 
Mariana, Fla., writes us: “We shall shortly be in the market for 
machinery and general construction supplies for the erection and 
maintenance of an electric light plant at this place. We shall use 
about 1,000 incandescent lamps and 50 arc lights, and will need ma- 
chinery of that capacity. We shall also require the necessary boilers 
and engines, and, in fact, all the equipment for the proper construc- 
tion of an up-to-date electric light plant.” 


ALLIS-CHALMERS COMPANY, Milwaukee, Wis., 
among its sales for August, of Reynolds-Corliss engines: One 9 x 16 
x 24, to the Armour Institute of Technology; one 18 x 42, to the 
Interurban Construction Company, Ottumwa, Ia.; one 32 x 68 x 60 
and one 30 x 64 x 48, both cross-compound condensing, to the Denver 
Tramway Power Company; one 42 x 86 x 60, combined horizontal 
and vertical duplex, to the Southern Electric Light and Power Com 
pany, Philadelphia, Pa. 

PLANT FOR SAN LUIS POTOSI.—The concession for the con 
struction of an electric plant for power, light and heat in the city 
of San Luis Potosi, Mexico, to which some reference was recently 
made in these columns, has been awarded to Messrs. Waddill, of that 
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General Hews. 
THE TELEPHONE. 


SMITHSONIA, ALA.—-Capt. J. T. Reeder, of Smithsonia, contemplates ex 
tending the telephone line in which he is interested to Gravelly Springs and 
Waterloo, giving connection with Nashville, Tenn. 

FAIRBANK, ARIZ.—-The Tombstone Telephone Company has made ar 
rangements to install a telephone system in Fairbank. 

ALAMEDA, CALIF.—-The Independent Telephone & Telegraph Company 
has applied for a franchise in this place. 

CANON CITY, COLO.---The People’s Telephone Company, recently organ 
ized, has asked the city council for a franchise. 

PUEBLO, COLO.--The Pueblo Telephone Company, capital $200,000, has 
been incorporated by A. Park, S. H. Benton, Geo. D. Weston and others. 

DOVER, DEL.—The St. Louis & Memphis Long Distance Telephone Com 
pany, with a capital stock of $100,000, has been chartered here. 

DOVER, DEL.--The Memphis Long Distance Telephone Company of St. 
louis, with a capital of $1,000,000, filed its certificate of incorporation here. 

JACKSONVILLE, FLA.—The Southern States Telephone Company, which 
will begin business at Jacksonville, proposes to have exchanges in all the 
principal cities of the State. 

PEKIN, ILL.--The Citizens’ Telephone Company is constructing a line 
hetween here and East Peoria, 

FOREST CITY, ILL.—-The Forest City Telephone Company has increascd 
its capital stock from $2,500 to $5,000. 

MARENGO, ILL.--The McHenry County Telephone Company has in 
creased its capital stock from $2,500 to $10,000. 

EL, PASO, ILL.—The Central Union Telephone Company has purchased the 
franchise of the Peoria & Eastern Telephone Company: in this city. 

NUNDA, ILL.—The Union Light & Telephone Company, capital $15,000, 
has been incorporated by E. G. McCullem, H. H. McCullem and J. A, Croll. 

CORNELL, ILL.—‘the Cornell Telephone Company has been incorporated 
with a capital stock of $5,000, by Geo. Whitman, J. F. Snyder, H. W. Smith and 
others. 

SPRINGFIELD, ILL.—-The Ottawa Home Telephone Company, of Ottawa, 
has been incorporated; capital, $150,000. Incorporators: Roy C. Packard, 
\bram C. Godfrey and Andrew J. O’Conor. 

SPRINGFIELD, ILL.—The Cropsey Telephone Company, of Cropsey, has 
heen incorporated; capital, $2,500. Incorporators: C. E. Hayward, R. T. Slater, 
5S. R. Williams, H. L. Barnes and E. W. Crum. 

MOLINE, ILL.—A lively telephone fight is on in Moline and Rock Island. 
Last week a resolution was adopted by the Moline City Council condemning 
the Central Union Telephone Company for its poor service and for its refusal 
to grant the demand of the striking telephone*girls for $1 a day. They are now 


paid on an average of $15 a month. Public sympathy is strongly with th 
strikers. The company’s franchise has expired and hereafter it will be com 
pelled to pay or vacate the streets. The Union Electric Telephone Company is 


installing an up-to-date system with underground conduits, etc., and will pay 
two per cent of its gross earnings into the city treasury. 

MARION, IND.--The Lafontaine Telephone Company has increased 
capital stock to $15,000. 

WABASH, IND.—-Fire partially destroyed the Home Telephone Company's 
exchange in this city recently. Loss, $3,000. No insurance. 

MARION, IND.— Gas City and Jonesboro are soon to have new independent 
telephone exchanges. Arrangements have been made for free service between 
Marion, Upland, Gas City and Jonesboro and this will give the new Twin 
City Telephone Company connection with over 2,000 independent subscribers. 


FAIRMONT, IND.—A number of prominent farmers of this community 
have organized a co-operative telephone company and will incorporate. She 
recent 25 per cent. increase in the rates by the local company, and independent 
company, is said to be responsible for the new company. Charles T. Parker, 
of Fairmont, is secretary of the company. 

LAFAYETTE, IND.--A company has been formed to manufacture a pock>t 
telephone. An aluminum box is fastened to a telephone pole, a key fits this 
box, and, when inserted, calls the telephone exchange. It is claimed that the 
invention will be of great utility in cities for policemen in summoning help o1 


sending fire alarms, and can be used on street car lines. 


ELWOOD, IND.--The Elwood exchange of the Delaware and Madison 
County Telephone Company has been placed in operation under the manag 
nent of A, W. Martin There are 250 instruments connected to start with, 
ind this number is expected to be materially increased. Toll service with 
large number of cities in this part of the State is being arranged for. 

INDIANAPOLIS, IND.—-The directors of the New Long Distance Te! 
shone Compat e d red a 3 per cent. dividend, payable Oct. 1, 
stockholders of re Sept Hereafter, dividends will be paid in quarterly 
installments I Sheer president of the company, said that a 1 per cet 
dividend w he 1 the th of January, 1903, and at least a like dividend 
uarterly thereafte 

PETERSBURG, | ) Che troub wing out of the strike of telephon 
inemen on tl Cumbef | Telephone Company's line at this place has 1 
ome seriou The non-union me orking on the lines have been assaulte:1 
ind forced to quit work. They were warned to stop work or join the union. Thx 
efused to do either and were driven away The company will install anotl 
force and ask for legal protection 


NORTH VERNON, IND In consideration of $25,000 all of the stock and 


erty of the North Vernon & Vernon Telephone Company and the Jennings 
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County Telephone Company became part of the independent system and passed 
to the ownership of S, P. Sheerin and others. At a meeting of the directors 
after consummating the deal, Mr. Sheerin was elected president of both cor- 
porations. Extensive improvements will be made by the new management. 


EVANSVILLE, IND.—One hundred thousand dollars of the mecessary 
$190,000 of stock for the municipal telephone system has been subscribed. 
Neighboring towns are subscribing for stock for the reason that their inde- 
pendent local plants are unable to get connection with Evansville. They are 
anxious to have long-distance connection and they know that it will not be 
possible to do so until there is an independent telephone company in Evans-- 
ville. 

WABASH, IND.—The Eel River and the Warsaw Telephone Companies, 
which have reached this city over the Home Telephone Company’s lines, were 
cut off recently by the latter company. The trouble arose over the Eel River 
Company building a rival exchange at North Manchester at an outlay of 
$20,000. The old exchange owned by the North Manchester Telephone Com- 
pany had a contract for the sole use of the Home Company’s system for toil 
messages. The Eel River Company appealed to the courts, and the Home 
Company for several weeks has received but has sent no Eel River messages. 
The North Manchester Company complained and then the Home Company cut 
cff the Eel River and Warsaw Companies, the latter owned by the Straus 
Bros., bankers of Ligonier. As the Bell Company will have no relations with 
the Eel River Company, that line can handle no Wabash business, though it is 
doing the largest part of the service at North Manchester. An application fot 
mandamus has been made to compel the Home Company to take the Eel 
River business. The question is of interest to the independent companies and 
the fight between them is the first of the kind in the State. 

MARLOW, IND. TER.—The Fort Sill, Texas & Oklahoma Telephone Com- 
pany has been granted permission to do business in Texas. The Texas office will 
be located at Fort Ringgold. 

EDDYVILLE, IA.—-The Eddyville Telephone Company will extend its link 
from Dudley to Chillicothe. 

DAVENPORT, IA.—The Independent Telephone Company intends to ex 
tend its lines to connect with all the farmers’ mutual lines. 

SHENANDOAH, IA.—-The Independent Mutual Telephone Company, of 
Shenandoah, has been organized and incorporated with an authorized capital 
of $50,000. 

MARSHALL, MICH.—-The Citizens’ Telephone Company, of Grand Rapids, 
is building a long distance line between this city and Battle Creek to con 
vect with the Marshall Telephone Company. 

MANKATO, MINN.— The Minnesota Valley Telephone & Telegraph Com 
pany has been incorporated, with a capital stock of $100,000, by J. H. James, 
J. B..Meagher, of St. Paul, E. H. Moulton, of Minneapolis, and others, 

JACKSON, MINN.—The Jackson Telephone Company is incorporating. 
\bout one half of the $20,000 capital stock has been subscribed. The local 
exchange will reach out in the rural districts for about twelve miles in all 
directions and connect with long distance companies. The new company hopes 
to buy the pole lines which belong to the Fairmont Company. The com- 
pany is purely co-operative and expects to start with at least 4oo telephones. 

COLUMBUS, NEB.—The Platte County Independent Telephone Company 
has just been organized here with a capital of $15,000. 

LE ROY, N. Y.—The Interocean Telephone & Telegraph Company has been 
granted a franchise in this place. 

NIAGARA FALLS, N. Y.--The Niagara County Home Telephone Com 
pany, of Niagara Falls, has been incorporated to operate in Erie and Niagara 
Counties, and Province of Ontario; capital, $130,000. Directors: William 
Rk. Campbell and Walter P, Horne, Niagara Falls, and Samuel B. Rawson, 
Elyria, Ohio 

AURORA, N. C.—A new telephone company has been organized here tuo 
build a line from Washington to Blount’s Creek, Edward, South Creek and 
this place. L. D. Bonner is president and R. T. Bonner, secretary. 

MINERAL RIDGE, OIITO.— The Bell Telephone Company has asked for a 
franchise here. 

ADA, OHIO.--The Ada Telephone Exchange Company has increased its 
capital stock to $100,000. 

BELLAIRE, OHIO.—The Valley Telephone Company is installing a new 
Stromberg-Carlson central-energy board in the local exchange and several hun 
lred telephones are being installed. 

CHICAGO JUNCTION, OHIO.—The growth of the exchange of the Local 
Telephone Company at Chicago Junction has been remarkable. The company 
has 410 telephones in operation. This is claimed to be the best record of any 
town of the size in the State. 

WAPAKONETA, OHIO.—The village of Minster has granted a fifty-year 
franchise to the Minster Home Telephone Company and the company will 
immediately construct an independent plant. The Bellefontaine Telephone 
Company was also an applicant. 

CRESTLINE, OHIO.—-The Crestline Local Telephone Company, recently 
ncorporated, intends to put in 5,000 feet of cable and other wire, to give a 


capacity of 450 telephones. The company is using a Stromberg-Carlson 
switchboard of 200-drop*capacity. The officers are Jacob Babst, president; C. FE 
Stine, secretary, and J, H. Beattie, treasurer. The business was started in 
1897. 


CUSTER CITY, OKLA.—The Custer City Telephone Exchange & Exten 
sion Company has been incorporated, with a capital stock of $5,000, by C. FH 
Dean, G. A. Noble, J. C. Stern and T, C. Lindsey. 

ANDERSON, S. C Che Bell Telephone Company is building a line fron 
Greenville ta this city. 

CHESTERFIELD, S. C.—-The Chesterfield Telephone Company will open 
its exchange on Oct. 1. It is installing apparatus of the Telephone Manufac 


turing Company, of Sumter, S. C., the switchboard having a capacity of 


drops. Mr. J, P. Mangum is secretary. 


SEPTEMBER 27, 1902. 


ABERDEEN, S. D.—The annual report of the Dakota Central Telephone 
Company shows that during the past year $120,000 has been expended in ex- 
tensions, and general equipments. 

CLARKSVILLE, TENN.—The Cumberland Telephone Company has com- 
menced extensive improvements on its system in Clarksville. 

CLARKSVILLE, TENN.—The Clarksville Home Telephone Company, with 
a capital of $100,000, has been granted a charter. The incorporators are W. G. 
Nagel, Dancey Fox, B. F. Gill, W. J. Manning and Wesley Drane. 

SHERMAN, TEX.—The Indianola Telephone & Telegraph 
Sherman will extend its lines. 

MOUNT HOREB, WIS.—The Mount Horeb Independent Telephone Com- 
pany, capital stock $25,000, has been incorporated by F. E. Bell, M. F. Bell 
and others. 

RACINE, WIS.—The Citizens’ Telephone Company has decided to extend 
its lines to connect with Milwaukee, Madison, Appleton, Janesville, Oshkosh, 
Neenah, Menasha, Union Grove and other places. 

OTTAWA, ONT. 
buildings of Hon. Thomas Greenway, of Crystal City, 
The plant is to have a sufficient capacity to furnish light for the whole village. 


improvements 


Company of 


Engineers are preparing estimates for lighting the farm 
Man., by electricity. 


ELECTRIC LIGHT AND POWER. 


BIG PINE, CALIF.—It is reported that an electric power plant will be in- 
stalled at Big Pine by the Reward Mining Company at an expense of $60,000. 
The Black Eagle mine and the Keeler Soda Works will probably take power 
from this source. 

MARYSVILLE, CALIF. 
awarded the contract to build a pole line and supply transformers for the elec- 
trical operation of the new pump that is to supply city water for Marysville. 


The Bay Counties Power Company was recently 


The contract price was $2,375. 

SAN FRANCISCO, CALIF. 
officials say that about 300 men will be at work on its electric power 
It is proposed to install 


The McCloud River Electric Power Company's 
trans- 
mission system in Shasta County, Calif., by Oct. 1. 
a 15,000-hp plant. Construction contracts were awarded some time ago to 
the San Francisco Construction Company and G. W. Elder. 

SAN FRANCISCO, CALIF.—The Western Power & Water Company, com- 
posed of Los Angeles and San Francisco capitalists is doing some work on 
Water will be stored at Big Meadows. 


30 


its property in Northern California. 
Natural water courses will be made use of to conduct the power water 
miles to the Big Bend Tunnel near which the electric generating station will be 
located. It is proposed to transmit current nearly 200 miles to San Francisco. 

GREENVILLE, ILL. 
reconstruction of its plant. 
whereas formerly the capacity was only 1,200. 

GRANITE CITY, ILL.—The 
Foundry Company’s plant in Madison has been increased by the addition of 
A large portion of the machinery of the plant formerly 


The local electric light company has completed the 
There is now sufficient power to run 3,000 lights, 
electric plant at the American Car and 
several new dynamos. 
operated by steam will now be operated by electricity. 

ALTON, ILL.—The cost of the incandescent are lights for street use has 
been reduced by the Alton Railway, Gas and Electric Company from $90 to 
$50 a year. The city council received complaints because of the change in the 
form of arc lights on the streets, and it was then announced that the price had 
been voluntarily reduced by the company to $50 a year for each lamp. 


MATTOON, ILL.—A movement is on foot here to merge all the electric com- 
panies in this city and Charleston with a capital of $500,000. The merger 
proposes to take in the Mattoon Electric Railway Company, the Mattoon Gas, 
Light and Coke Company, the Charleston Gas Company, and the Mattoon Heat, 
Light and Power Company. The merger is to be owned and controlled by one 
company, composed of capitalists from Chicago, Charleston and Mattoon. 
BELLEVILLE, ILL.—The Belleville 
which was recently sold to an East St. Louis and Chicago syndicate, has been 
The following board of directors has been elected: 


Electric Light and Gas Company, 
capitalized for $240,000. 
Edward Abend, Sr., Henry A. Kircher, George Gaus, L. D. Turner of Belleville, 
M. M. Stephens and W. S, Forman, of East St. Louis; H. M. Biglesby, of 
Chicago. Edward Abend, Jr., was elected president and W. F, Kircher, 
secretary. 
ALTON, ILL. 
at the plant of the Illinois Glass Company have arrived and are being set in 


The new plant will include two dynamos of 250-kw and 120-kw capacity 
J ) 7 | 


The engines for the new electric power plant to be erected 


place. 
They will supply the electric power for all the motors in the glass works an 
the box factory, and will also supply current for lighting. It is expected to have 
the new electric plant in operation by October 15. Many new electric motors 


and fans will be installed for the convenience of the workmen in the glas: 


works 
GOSHEN, IND.—A fifty-years’ franchise granted to the Hawks Electric 
Light Company has been vetoed by Mayor Alderman. The council will now 


grant a franchise for 25 years, with a provision that the city may purchase 


the plant at any time after 15 years. The new franchise regulates the price 


of lights. However, the citizens generally are opposed to municipal ownership 
of the plant. 
SOUTH BEND, 
power dam enterprise on the St. Joseph 
Elkhart Counties, a night and day force has been put on and the work is con 
tinuing by electric light. This dam is to cost about $1,000,000, and will fur 
Bend, Mishawaka, Elk- 


IND.—In order to finish at the earliest date the great 
River at the line between this and 


nish about 6,oo0-hp. It will furnish power to South 
hart and other places. 
NEW ORLEANS, LA.— Admiral Mordecai T. 


of yards and docks, has authorized the construction of a temporary electric 


Endicott, chief of the bureau 
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light plant and water system for the New Orleans naval station. Bids will he 


advertised for. 


ADAMS, MASS.-—The Adams Gas Light Company has purchased the entire 
plant of the Adams Electric Light & Power Company and has petitioned the 
Gas & Electric Light Commissioners for permission to go into the electric 
lighting business. 


NORTHBRIDGE, MASS.—The Northbridge & Uxbridge Electric Company 
is to furnish lights for the towns of Grafton, Millbury and the village of Rock- 
dale. These towns have street lighting plants already, but they are to be 
discontinued and connection made with the power plant here. The power 
station has been greatly enlarged and in addition to the new electric lights will 
furnish power for the Uxbridge & Blackstone Street Railway. 


The transfer of the Lowell electric power and 
lighting properties to the Grand Rapids Edison Company has been accom- 
plished in the formal merger of the three companies, the West Michigan 
Electric Company, the Lowell Water & Light Company, and the Peninsular 
The Edison Company has added to its present plant 
Portland ce 


GRAND RAPIDS, MICH. 


Light & Power Company. 
a storage battery building so0x1o0o feet, constructed entirely of 


ment and steel, 


ST. LOUIS, MO.—-The West St. Louis Constructicn Company, which owns 
a water franchise in the county, has been given permission by the county court 
to erect poles for electric wires along public roads on condition that it pay 
into the treasury of the county $1,000 before October 1. 


BUTTE, MONT.—F. August Heinze, the copper king of 
structed his agents to buy a large tract of land lying along Race Track Creek, 
near Anaconda, Mont., on which he will establish a large electric power house. 
It is presumed the power will be used for mining operations in contemplation 
by the Montana Ore Purchasing Company, of which Mr. Heinze is president. 


Butte, has in- 


SANTA FE, N. MEX.—The Capital Light & Power Company, of Santa Ie, 
has been granted a franchise to construct an electric power plant on the Pecos 
river. It is the intention to transmit electric power to Santa Fe, Las Vegas 
and Albuquerque. 

ELLICOTTVILLE, N. Y.—The Ellicottville Light, Heating & Power Com- 


pany has been incorporated with a capital of $1,200. C. A. Case and E. E. 





Rust are among the directors. 
FULTON, N. Y.—The Fulton 


$125,000, has been 


Fuel and Light Company, Fulton, Oswego 
County, capital incorporated. Directors: H. W. Noble 
and W. E. Moss, Detroit, and J. A. Frost, Fulton. 

CAPE VINCENT, N. Y. 
$10,000 was voted to establish an electric light plant at Cape Vincent. The 
village trustees will at once engage the services of an engineer to prepare 


At a recent special election a sum not to exceed 


plans and specifications. 

ALBANY, N. Y.—Articles incorporating the Town of Huntington Light 
and Power Company have been filed with the Secretary of State. The capital 
stock is placed at $75,000. The directors for the first year are Willard N. 
Bayles, Harry S. Brush, Douglas Conklin, August Hechscher, W. J. Matheson 
and W. Wilton Wood, of Huntington; Robert W. de Forést, of New York City, 
and Walter Jennings, of Cold Spring Harbor. 


NORTH AMHERST, OHIO.—The council has decided to build a municipal 
lighting plant and bonds to the amount of $10,000 will be issued. 


COLUMBUS, OHIO.—Bids have been opened for the equipment of the 
new municipal lighting plant and are now in the hands of the city engineer 
for tabulation. 


WARREN, OHIO. 
for an electric light plant, but the figures were unsatisfactory and new pru 


Directors of the county infirmary recently received bids 


posals have been called for. 

CINCINNATI, OHIO. 
mally transferred to the Cincinnati Gas & Electric Company. 
remodeled and equipped with modern machinery. 


The electric light plant at Wyoming has been for 
The plant will he 


XENIA, OHIO.—The Xenia Electric Light Company and the Xenia Gas 
Company are soon to be consolidated into a new company to be known as the 
Peoples’ Gas & Electric Light Company. The capital stock will be increased 
to provide for necessary improvements to both the gas and electric lighting 
plants. 

LANCASTER, PA.—The 
been incorporated with a capital stock of $500. 

MEMPHIS, TENN.—The of Memphis has 
granting the right to the Equitable Gas Light Company and the Memphis Light 


Lancaster Electric Transmission Company has 


council passed an ordinance 


and Power Company to merge their interests. 

DANVILLE, VA—-The Dan River Manufacturing Company, of Danviil 
has definitely selected a site for the large mills to be erected and has let the 
contract for the dam and power house. It is estimated that these will cost 
300,000. 

RICHMOND, VA.—The 
preparing to expend $50,000 in giving a better light service to the city. 


Power Company, of Richmond, is 
This 
! 


company was recently awarded a contract for five years to furnish the city with 


Passenger and 


light at $35,000 per year. 
SALT LAKE CITY, UTAH.—The Utah Light & 


Lake City, has added to the 7,500-hp already installed in its service, 1,000-hp 


Power Company, Salt 
from its present water power plant. The present steam plant is furnishing 
1,500-hp and to this 1,500-hp more will be added by the new steam plant to lx 
built at once. The company will soon have an aggregate of 12,000-hp. 
SALT LAKE CITY, UTAH.—A power and 

ized for $300,000, has just been Mountainhome, 
promoted by W. J. Turner, of that place, and will generate 5,o00-hp when 
plant is completed, and supply light and power for Mountainhome and trib- 
The power will be taken from Snake River, 12 miles distant. 


company, capital 
Idaho. It was 


irrigation 
formed at 


utary country. 





| 
} 
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THE ELECTRIC RAILWAY. 


NORWICH, CONN.—The Norwich & Montville Street Railways are in- 
stalling a large storage battery system in order to supply supplementary power. 
A 500-ampere-hour battery will soon be put in place. The Connecticut Railway 
& Lighting Co. has recently installed storage batteries in some of its power 
Stations in order to furnish supplementary power as needed. 





PAXTON, ILL.—The Danville & Paxton Electric Railway Company has 
been incorporated. J. P. Middlecoff is president and J. K. Butz, vice-president. 
LOUISVILLE, KY.—The proposed interurban line between Sellersburg, 
New Albany and Jeffersonville is now a certainty. The road will be built 
by the United Gas and Electric Company, with general headquarters in Chicago, 


but now owning and operating practically all the public utilities of New 


Albany and Jeffersonville. 

GRAND HAVEN, MICH.—-The directors of the Grand Rapids, Grand 
Haven & Muskegon Electric Railway Company have decided on a number of 
improvements. The matter of extension from Muskegon northward is under 
consideration. 

MINNEAPOLIS, MINN.—The Twin City Rapid Transit Company has 
awarded the contract for the erection of its new power house structure to a 
The total cost of the plant will be nearly $1,000,000, includ- 


local contractor. 
The power house will have a capacity of five 


ing $350,000 for the building. 
9,000-hp units, only three of which, however, will be installed at first. The 
generators will be direct-connected to the engines. 

NATCHEZ, MISS.--The Natchez Electric Street Railway has amended its 
charter increasing its capital from $150,000 to $300,000. 

KANSAS CITY, MO.—The Metropolitan Street Railway Company has pur- 
chased some additional property, which together with that it already owns, will 
form the site of a new power house, 

DOVER, N. H.—The incorporators of the Dover, Northwood and Concord 
Street Railway have chosen the following directors: Elisha R. Brown, Arthur 
G. Wittemore, Thomas H. Dearborn, Col. Daniel Hali, of Dover, Wallace D. 


Lovell, of Newtonville, Mass, Walter C. Chestry, of Northwood, and J. Frank 


Springfield, of Rochester. E. R. Brown was elected president and W. D. 


Lovell, treasurer. 

PLAINFIELD, N. J.—-Thieves cut down and stole 1,700 feet of the trolley 
wire of the Elizabeth, Plainfield and Central Jersey Street Railway, between 
this city and Westfield, early in the morning of Sept. 17. The break was not 
discovered until the cars were ready to start on their first trips. The wire 
some bushes, the thieves evidently intending 


to 


was found later hidden in 
carry it away after dark. 

NEWARK, N. J.—-The North Jersey Street Railway Company is enlarging 
its power plant and system at a cost of $250,000 or more. The Jersey City, 
Paterson & Hoboken Company is building a similar plant at Secaucus and the 
two plants with all their appurtenances will represent an outlay of $500,000. 
Alternating current will be transmitted to transforming stations at Orange. 
Montclair, Belleville, Roseville, Palisade Avenue, Jersey City, Hackensack 
and New Durham. 

SYRACUSE, N. Y.—The Rochester, Syracuse & Eastern Electric Railway 
Company will increase its capital stock from $3,500,000 to $5,000,000. The com- 
pany intends to build a branch line from Clyde or Lyons to Sodus Bay. 

ALBANY, N. Y.—The State Railroad Commission has granted permission 
to the Rochester, Syracuse and Eastern Railroad Company to construct an electric 
railway from Rochester to Syracuse. The road will be built entirely on private 
right of way outside of villages and hamlets. 

GLENS FALLS, N. Y.—The strike of motormen and conductors on tie 
Hudson Valley Railway which began on Aug. 30, continues and has assumed 
a critical stage. There has been considerable lawlessness as a result of the 
endeavor of the company to operate its cars with new men, and on Sept. 
17 a company of the Second Regiment of the State National Guard was called 
out to protect the cars. With this protection the railway company managed to 
1ender fair service over its lines, but the lawless mobs of sympathizers are 
yet demonstrative and ugly. The board of trustees of Sandy Hill on Sept. 
at a special meeting, annulled the franchise of the Hudson Valley Railway 
violated the provisions of the franchise in not haviag 
weeks. This action of the trustees will be taken 
Much violence has been committed, and many 


15, 
Company for having 
run cars for more than two 
to the courts for adjudication. 
persons have been injured in the various conflicts. 
The cause of the strike was the refusal of the demand of the employees 
of a motorman who was discharged for having caused a 
Later advices are to the effect that the cars are running 


Several arrests have been 


mace 
for the reinstatement 


collision on the road. 


on practically schedule time, but still under guard. 
REIDSVILLE, N. C.—An effort is being made to interest Northern cap 
ital in a] osed electric railway between Reidsville, Roxboro, Spray and other 


ELIZABETH CITY, N. ( C. M. Ferebee has been granted a franchise fo: 


a street railway, g ind electric light and power company The railway will 
likely be extend t Nortolk, Va 

PORTSMOUTH, OHIO.--The Scioto County commissioners have granted 
a 25-year franchise e Ohio Valley Traction Company. 

AKRON, OHIO Phe Northern Ohio Traction Company has been awarded 
a five years’ contract f luminating the town of Barberton. 

BELLEFONTAINI OHTO The town council has granted a_ franchise 
through the town to the Findlay, Kenton & Bellefontaine Railway Company. 

CLEVELAND, OHIO Negotiations are pending for the sale to Claude 
Ashbrook of one half the Everett-Moecre holdings in the London (Ont.) street 
railway 

CANTON, OHIO.— Col. Harry Frease and others, of this city, are securing 


right of way with a view to building a projected line from Canton to East 


Liv erpool 
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DAYTON, OHIO.—The Dayton & Western Traction Company has amended 
its charter to permit building a line from New Paris in Preble County to the 
Indiana State line. 

MANSFIELD, OHIO.-—W. W. Stark, C. E. Fitbinger, and Charles W. 
Fritz, of this place, have obtained a franchise from the county commissioners 
for the new Mansfield, Mt. Gilead & Delaware Railway which they are pro- 
moting. 

YOUNGSTOWN, OHIO.—H. G. Hamilton, of Youngstown, and W. G. 
McIntyre, of Sharon, Pa., have secured the contract for building the new line 
of the East End Street Railway Company, of Sharon, from the latter’ place 
to West Middlesex. 

NEWCOMERSTOWN, OHIO.—The council has accepted the bid of Charles 
Ek. Mitchener for building an electric railway through this town and a fran- 
chise will be granted. Mr. Mitchener proposes to build a road from New- 
comerstown to New Philadelphia. 

COLUMBUS, OHIO.—The Scioto Valley Traction Company has decided 
to locate its power house at Valley Crossing, at the junction of the two divi- 
sions of the road. There will be substations at Canal Winchester, Carroll, 
Circleville and one or two other places. 

TOLEDO, OHIO.—The directors of the Toledo, Fayette & Western Railway 
have completed arrangements for the construction of the new line which wilh 
be a western extension of the Toledo & Western Railway. The section from 
layette to Pioneer will be built at once. 

EAST LIVERPOOL, OHIO.—The East Liverpool & Rock Springs Railway 
Company has a franchise application pending for a line from Chester to New 
Cumberland by way of Fairview and New Cumberland, a distance of 15 miles. 
J. R. Scott and others are also seeking a similar franchise. 

ALLIANCE, OHIO.—The Akron-Alliance Connecting Railway Company has 


secured a franchise in Alliance, completing all the required right of way. The 
R. D. Gibby, president of the 


company will give a three-cent fare in town. 
company states that a contract has been let to commence work Sept. 22. 


COLUMBUS, OHIO.—The Columbus, Marion, Tiffin & Toledo Electric 
Railway Company has amended its charter to enable it to build lines through 
the counties of Marion, Delaware, Logan and Champaign, and to establish 


its southern terminus at Urbana. The company will build a line from Marion 


to Tiffin. 

DAYTON, OHIO.—Officers of the People’s Railway Company have been re- 
elected as follows: J. A. McMahon, president; A. J. Crowley, vice-president; 
Cc. L. S. Tingley, assistant secretary and treasurer; Eugene Wuichet, secretary 
and assistant treasurer. The property is owned py the American Railways 
Company of Philadelphia. 

TOLEDO, OHIO.—Officials of the People’s Rapid Transit Electric Railway 
Company announce that their project has been financed. It is proposed to build 
a line from Toledo to Napoleon, Defiance, Paulding, Van Wert, Celina and 
Greenville to connect with lines to Cincinnati. J. Morgan is president and 
manager and L. J. Weadock, secretary. 

COLUMBUS, OHIO.—The Ohio Central Railway Company, a new company, 
has asked the city for a franchise over certain streets affording entrance fer 
a line which it is proposed to build to Newark, Zanesville and Wheeling. H. 


C. Werner, of Columbus, is president of the company. For the city traffic 


it offers three-cent fares or forty tickets tor $1. 
TOLEDO, OHIO.—-It is announced that contracts will shortly be closed fer 
work for the building of the Toledo & Bryan Air 


material and construction 
present in the East and when he re- 


Line Railway. Manager Brewer is at 
turns he expects to be in a position to commence the work of constructwwn. 
It is stated the project has been fully financed. 

CLEVELAND, OHIO.—The project to build an electric street railway in 
Island of Cuba was assured at a meeting held 


Havana and a line across the 
Denison, Prior & Co., 4 


in this city by capitalists interested in the enterprise. 
this city, W. H. Park, of Youngstown, and George F. Penhale, of New York, 
are the projectors. 
HAMILTON, OHIO.—J. C. Hooven, of the Cincinnati, Lawrenceburg & 
Aurora Railway, is at the head of the project to build a railway system from 
Cincinnati to Richmond, Ind. The line from Cincinnati to the State line will 
be known as the Cincinnati, Hamilton & Indiana Traction Company and the 
Indiana section will be known as the Richmond & Ohio Traction Company. 


The company is capitalized at $1,000,000. 


CINCINNATI, OHIO.--The Cincinnati & Interurban Traction Company, 
recently organized to lease the Mill Creek Valley Traction Company’s property, 
officers: George H. Warrington, president; J. B. 
C. Cooper, secretary; Dana Stevens, treasurer, and 

It is stated that W. Kelsey Schoepf will probably 


has elected the following 
Foraker, vice-president; S. 
W. H. McCallister, auditor 
act as general manager of the road. 

CINCINNATI, OH!O.—Electric locomotives operating into 
a thing cf the coming year. The management of the Cincinnati, Georgetown 


Cincinnati are 


& Portsmouth Railroad Company have placed on foot a rumber of projects 
looking toward the early installation on their road of a large number of pas 
senger coaches which can be coupled together in the manner of a passenger 
troin, and which are to be drawn by electric locomotives of the most approved 
The company expects to have its line as far as Georgetown converted 


style 
With this transformation, the steam engines 


into an electric road by spring. 
now in use on the road will be sold and electric trains will be operated in therr 


stead. The desire of the management in this line is revealed when it becomes 
known that a number of summer resorts are to be opened along the line of 
road, during coming years, necessitating the operation of entire trains 


in no manner could they be so well handled as by electric 


vt 


t 
excursionists. and 


ic 
engines. Secretary Ramy Field, of the company, was in consultation with 
W. Kesley Schoepf a few days ago, relative to securing at an 


President 
the line. These cars 


early date a large number of new cars for operation on 
will be built at the Chester Park barns of the traction company and will be 
modern in every detail. 

PORTLAND, ORE.—Articles of incorporation of the Utah Western Railway 


Company have been filed. The capital stock is placed at $1,000,000 and the 


objects are stated to be the construction, acquirement and equipment of rail 
road, telegraph and telephone lines within the State of Utah. 
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HARRISBURG, PA.—The Jefferson Street Railway Company has been in- 
corporated with a capital of $65,000. President, J. A. Whiteman, o* 
Punxsutawney. 

HARRISBURG, PA.—The Wellsville Street Railway Company, York County, 
has been incorporated to build a line from Dover to Wellsville, a distance of 
four miles; capital, $24,000. . 

HARRISBURG, PA.—The Sharon & West Middlesex Street Railway Com- 
pany, has been incorporated to build a line four miles long; capital, $50,000. 
R. Montgomery, of Youngstown, Ohio, is president. 

HARRISBURG, PA.—A charter has been issued to the Dillsburg and Allen 
Electric Street Railway Company to build a line from Di'lsburg to Church- 
town, a distance of six miles; capital, $50,000. President, Peter Sidle, Dillsburg. 

SIOUX FALLS, S. D.—The Sioux Falls Traction & Electric Company, 
Sioux Falls, has been incorporated with a capital of $1,000,000. 

MEMPHIS, TENN.—The Memphis Street Railway Company will expend 
$250,000 in building extensions to the growing suburbs of the city. 

NASHVILLE, TENN.—It is said that plans by Pittsburg capitalists for 
building electric railways from Nashville to Mt, Pleasant and to Gallatin have 
been perfected. C. W. Ruth is vice-president of the company which it is 
said may effect a merger with the Nashville and Columbia Electric Railway. 

SEATTLE, WASH.—Chas. H. Baker, president of the Snoqualmie Fails 
Power Company has applied for a street railway franchise in Tacoma, the roa: 
to be owned and operated by the Snoqualmie Company. The purpose of the 
project is to develop an extensive use of water power and to cover a section 
of the city which at present is without a good service. Construction will begin 
this winter. 


NEW INDUSTRIAL COMPANIES. 


THE ELBLIGHT COMPANY, of Chicago, has been incorporated with a 
capital of $10,000. 

THE FISCHER ELECTRIC COMPANY, of East Orange, N. J., has been 
incorporated; capital, $50,000. Incorporators: F. R. Serles, Walter H. Bond, 
C. F. Smith. 

CO-OPERATIVE FACTORY.—It is stated that the Telephone and Switch- 
board Workers’ Union in Chicago has in contemplation the establishing of a 





co-operative factory. 

THE RICHMOND ENGINEERING COMPANY, of Richmond, Va., has 
been chartered to do a general engineering business. Jas, O. Spear is pres- 
ident. The capital stock is $25,000. 

THE MERKHOFER ELECTRICAL WORKS COMPANY has been in 
corporated at Cincinnati, Ohio, with $10,000 capital stock, by C. W. Ratterman, 
A. J. Merkhofer, L. H. Myers, H. Hamberg and others. 

THE SIGNALPHONE COMPANY has been organized at Milwaukee, Wis, 
to manufacture signalphones, telephones, etc. Capital stock, $30,000. The in- 


corporators are Charles D,. Rogers, Wm. B. Weller and Elias H. Bottum. 


THE CARLETON-CHASE ELECTRIC COMPANY, of New York, has 
been incorporated with a capital of $100,000. The directors are Henry G 
Carleton and C. E. Phelps, of New York, and S. A, Chase, of Philadelphia. 

THE AMERICAN CONDUIT COMPANY has incorporated at Los <An- 
geles, Calif., with a capital stock of $1,000,000, for the purpose of laying pipe 
lines and conduits for any purpose, and also to construct, own and operate 
telephone and telegraph lines. 

THE COHEN AUTOMATIC ELECTRIC BLOCK COMPANY has been 
incorporated in Camden, N. J., to manufacture signals and appliances for rail- 
ways; Capital, $1,600,000. Incorporators: George W. Cohen, George F. Neale, 
C. L. Stevens and John B. C. Wheller. 

THE CONNELLSVILLE CONDUIT COMPANY has been incorporated at 


Connellsville, Pa., for the purpose of constructing and maintaining a conduit 
system in that place and the suburbs. The capital is $1,400, and the directors 
are A. D. Soisson, R. Vanetta, E. K. Dick and others 

THE SELECTAPHONE COMPANY, of Wheeling, W. Va., with $100,000 
capital, has been organized by Wheeling men to manufacture and market 


an invention for use on party line instruments to secure privacy. The inco1 
porators are T. M. Garvin, A. F. Poole, Fred R. Huseman, Frank B. Hall and 
Ernest G. Smith, of this city. The company has paid up its capital, and will 


buy a site and erect a plant at once. 





LEGAL. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY has rc 
ceived word from New Orleans that the injunction recently asked for by New 
Orleans parties to restrain the city from accepting the bid of Herbert Bullard 
to build a city electric light plant, has been refused by Judge King, of th« 


Civil District Court. The Bullard bid was the only one received after due 
advertising and certain parties attempted to secure an injunction, claiming the 
bid was too high. Mr. Bullard represented the Bullock Electric Company i» 
his bid. 


TROUBLE OVER A LIGHTING PLANT.—In Pocatello, Idaho, the electric 
light war which has been waging for some time has been carried into the 
courts, the Bridge-Tupper Company commencing suit in the federal cou 
against the City of Pocatello for an injunction to restrain the city from 
interfering with the operation of its steam plant under its water power fran 
chise. In the complaint the plaintiff alleges its corporate existence under t!« 
laws of New Jersey and claims a franchise granted by Pocatello to erect poles 
within the city limits of that city for the purpose of conveying electric current 
for power and light. It is alleged that on August 2oth, the defendant city 
council, through its agent, George Ross, broke into the works of complainant 
and turned off the current of power and prevented distribution of the same to 
the g-cet damage of complainant. The comolainant states that the plaintif 
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company was organized in 1900 and that it secured its franchise from Pocatello 
that year, which would not lapse until December 17, 1902, and that it has put 
in a temporary and auxiliary steam plant for furnishing light and power and 
has been in all things complying with the requirements of its franchise. The 
complainant also charges conspiracy and collusion between the council and the 
other light company to usurp and unlawfully interfere with complainant’s rights 
in order that the other company might secure them. Irreparable injury is com- 
plained and an injunction both temporary and permanent is prayed to prevent 
defendants from interfering with the poles, wire, plant, machinery, operations, 


and electric current of complainant. 


PERSONAL. 


MR. GEORGE GOULD says: “It is true that Clarence Ma kay is an intimate 
friend of mine, but the consolidation of telegraph interests in the United States 





is still far distant.” 

MR. SIGMUND BERGMANN, of the Bergmann Electrical Works, of Berlin, 
and formerly prominent in Edison manufacturing interests in this country, 
is again visiting the United States and renewing friends ips and business 
connections. 

THE STANLEY CLUE has been formed at Pittsfield, Mass., by the employees 
of the Stanley Electric Mfg. Co., and the management of the company has 
assigned the second floor of the gate house for club purposes. There will be 
a reading room, lectures, etc, 

MR. A. N. PALMER, of the Southern Electrical Supply Co., Norfolk, Va., 
las sold out his interests to the Standard Electric Co., Charlotte, N. C. We 
are not informed as to Mr. Palmer’s plans for the future, but hope he will not 
leave the electrical field in which he is so well known. 

MR, M. F. MARQUES, of the electrical engineering and contracting firm of 
Julio V. Brandao & Co., Rio Janeiro, Brazil, has left for home after a short 
visit to the United States. It is reported that some important contracts will 
be placed in this market shortly as a result of Mr. Marques’s trip here. 

MR. A. HALL BERRY, formerly connected with the H. W. Johns Company, 
has become associated with F. H, Lovell & Co., as general manager, at 100 
William Street, New York City, makinfig a specialty of insulations for lighting 
and railway work, enclosed fuses, fuse fittings, electrical brass castings, etc. 

DR. JOHN A. MATHEWS, recently of Columbia University, New York, 
where he has done considerable experimental work on metals and their alloys, 
from the magnetic, electrical and other standpoints, has become connected 
with the experimental department at Syracuse, N. Y., of the Crucible Steel 
Company of America. 

MR. DAVID LYNCH, well known for many years in connection with sub- 
marine cable work in New York City, has just accepted an appointment in the 
U. S. Signal Service as cable engineer in the Philippines, where he will be in 
charge of cable engineering work there. He will sail shortly to take up his 
new governmental duties. 

MR. F, A. SCHEFFLER has taken hold, recently, of the factory of the 
Marine Fngine and Machine Company, and is practically manager of the con 
cern. Besides being a thorough electrical and mechanical engineer of long 
experience, Mr. Scheffler is very familiar with electric elevator work from his 
superintendence of the Sprague shops at Watsessing. 

MR. FRANK J. SPRAGUE sailed on Tuesday of this week for London, 
on the ‘“‘Kronprinz Wilhelm,’ to spend abroad a few weeks of needed leisure 
following the important negotiations and changes connected with the acquisi- 
tion of the Sprague Electric Co., by the General Electric Co., a purchase 
which includes also the Sprague multiple unit patents in this country. 

DR. S. S. WHEELER, president Crocker-Wheeler Company, Ampere, N. J., 
has returned from a long European trip, during which, accompanied by Mrs. 
Wheeler, he automobiled over a large part of the Continent. Dr. Wheeler 
is chairman of the technical committee of the Automobile Club of America, and 
has promised to give the club this winter an illustrated account of his touring 
experiences, 

MR. P. SCHRIMPFF, one of the directors of the Allgemeine Elektricitats 
Gesellschaft, who has been spending a few active weeks in this country, 
sailed for home last Thursday by the ‘Fuerst Bismarck.’’ He went as far 
west as Chicago, and visited several factories, electric railways, lighting plants, 
etc. Mr. Schrimpff was a very keen and intelligent observer and critic of 


what he saw, and expressed much appreciation. 


Trade Hotes. 


THE EUREKA ELECTRIC COMPANY, of Chicago, has increased its cay 
ital stock from $10,000 to $50,o00 and corporation papers to that effect have 
just been issued by the Secretary of State at Springfield, Ill. This speaks 
very well for the progress of the Eureka Company during the time that it 
has been in business, as this is one of the youngest institutions among the 
larger manufacturers in the telephone business. The apparatus put out by this 
company has won for itself an excellent reputation that is to be envied. Its 
line embraces everything in exchange appliances from the making of a small 
rural farmer toll board to the largest exchange apparatus. The company is 
well situated in its buildings at 143, 145, 147 and 149 South Clinton Street, and 
is issuing a handsome catalogue of telephone apparatus. It will be glad to 
forward such matter in regard to its large line of apparatus to those interested 

THE PROMETHEUS ELECTRIC COMPANY, 60 Reade Street, New York, 
manufacturer of the well-known “Prometheus” electric heating and cooking 
apparatus, reports that its goods are finding much favor, and, judging from the 
number of orders received, it is apparent that the public is realizing the great 
advantages and high efficiency of the ‘“‘Prometheus”’ apparatus, A catalogue is 
now in the press and wil! be ready in about ten days. It is a very elaborate 
production and portrays a full line of domestic and commercial heating ap 
paratus and rheostats. A copy of the catalogue will be sent to anyone on appli 


cation. The apparatus is mest compact and ingenious and merits the attention 
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of every one interested in the development of electric heating and the sale of 
current for that purpose. 


CHANGE OF NAME.—The Electric Supply & Manufacturing Company of 
Cleveland, Ohio, has changed its name to the’ Erner Electric Company. 


THE ECCLESTON LUMBER COMPANY, 29 Broadway, New York, reports 
business as exceedingly good just now for its lines of poles, ties, cross-arms, 
brackets, etc. Notwithstanding its large facilities it is kept busy to keep up 
with orders. Its yards are in Brooklyn. 

THE GERVAIS MANUFACTURING COMPANY, 51 & 53 Maiden Lane, 
New York, is distributing a neat little.catalogue illustrating the Gervais port- 
able electric cigar lighter; also a portable electric lamp, both of which are 
meeting with a ready sale. It is sfated that dVer 300 cigar-lighters are sold 
per day. 

THE UNION MICA COMPANY, 56 Pine St., New York, has issued a neat 
little - folder and price list of its different lines of mica, mica board and mica 
cloth. The company has just closed its first year in business with most grat- 
ifying results and is extending its plant to meet the requirements of a rap- 
idly increasing business. 

ELECTRICAL AND STREET RAILWAY MATERIALS.—tThe new cat- 
alogue of C. J. Harrington, 15 Cortlandt St., New York, just issued, is a mest 
complete list of various lines of electrical and street railway material and is 
much desired as a reference. In it is also included the well-known “Scranton” 
vitrified conduit which has met with such a large sale and given success where- 
ever installed, the mills now being run to their full capacity to keep up with 
crders, 

A COLOR CHART.—A card device for displaying the colors of Dixon's 
Silica-Graphite.-Paint.in such manner as will permit of an exact idea of each 
color, is being issued by the Joseph Dixon Crucible Company, Jersey City, 
N. J. The color chart carries with it suggestions as to the class of. construction 
that can be protected with this paint, also instructions as to best methods of 
request to the Joseph Dixen 


applying protective paint. It can be secured by 


Crucible Company, Jersey City, N. J. 





UNITED STATES PATENTS ISSUED SEPTEMBER 16, 1902. 
{Conducted by Wm. A, Rosenbaum, Patent Attorney, 140 Nassau St., N. Y.j 
709,001. PROCESS OF MANUFACTURING ELECTRICAL CONDUCTORS; 

L. W. Downes, Providence, R. I. App. filed Feb. 17, 1902. The process 
consists in applying the insulation to the wire and subjecting it to pressure, 
alternately applied and released. 

709,023. STREET SIGN ILLUMINATING DEVICE; J. W. 
J. H. Tyler, New York, N. Y. App. filed Jan. ro, 1902. 
News and Notes.) 

709,039. COMBINED ELECTRIC AND GAS LIGHTING SYSTEM; F. C. 
Pickett, Kansas City, Mo. App. filed May 25, 1901. The object is to auio- 
matically light the gas upon the failure of the electric current and to ex-- 
tinguish the gas light upon the re-establishment of the current. 


RAILWAY SIGNAL; J. App. filed March 21, 


Lieb, Jr., and 
(See Currert 


D. Price, Aurora, [Il 


709,040. 
1901. Details of circuits and apparatus, 
709,052. ELECTRIC RAILWAY SIGNAL; C. D. Seaman, Topeka, Kan. App. 


filed Nov. 7, r901. A novel form of relay arranged in connection with an 
ordinary two-battery track circuit and equipped with a contact device ar- 
ranged to terminate the sounding of the alarm as soon as the train has passed 


the crossing. 


ELECTRIC RAILWAY SYSTEM; L. E. 


709,063. Walkins, Springfield, Mass. 


709,156—Electric Railroad Switch. 709,179 


App. filed Dec. 2, 1901. An under contact third rail suitably protected 
above and adapted to operate in connection with a shoe which is pivotally 
hung on the car and movable by the motorman. 

TROLLEY GUARD; E. 
Details. 


709,089. Gagne, Point St. Charles, Canada. App. filed 


April 16, 1902. 
709,113. TROLLEY POLE; W. 
filed Dec. 16, 1901. Details. 
ELECTRIC RAILROAD SWITCH; J. A. 
1901. An electro-magnetically operated switch con- 


Field, Sodus, a App. 


Pullman and C. C, 

709,156. Joyce, Cleveland, Ohio. 
App. filed Dec. 17, 
trolled by the car as it passes over insulated sections of the track. 

709,157. JAR FOR STORAGE BATTERIES; P. Kennedy, Brooklyn, N. Y. 
App. filed Jan. 6, Soft buffers are arranged around the walls of the 
cell to keep the element out of contact with the sides thereof. 

FACSIMILE-TELEGRAPH; E. E. Kleinschmidt, New York, N. Y. 


One of the main features of this system is that 


1902 


709,158. 
App. filed Nov. 6, 


1899. 


YX) Record of Electrical Patents. 





Machine 
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THE AMERICAN MINIATURE & DECORATIVE LAMP COMPANY, in 
issuing its 1902 catalogue, presents to the electrical field a splendid publication, 
illustrating and describing various sizes and styles of miniature incandescent 
lamps for all purposes, decorative and otherwise. This catalogue is the orig- 
inal publication which was subsequently reproduced in miniature, mention of 
which was made in the columns of ELectricaL WorLp AND ENGINEER a few 
weeks ago. It contains a great deal of useful information concerning miniature 
lamps, gives prices of them and describes an electric light sign which has some 
very advantageous features. 


SECOND-HAND MACHINERY.—Edward H. Rollins, who has for a long 
time been connected with a company buying and selling electrical and kindred 
machinery, has opened an office at 26 Cortlandt Street, New York. His wide 
experience in this work has enabled him in a short time to secure control over 
a line of machinery, including engines, boilers, direct current generators and 
motors, alternators, induction motors, etc., as well as of a number of arc lamps 
and other supplies. Mr. Rollins’s previous central station experience at once 
qualifies him. to know central station needs and he is therefore peculiarly fitted 
to engage in this special work. 


MR. CHOATE AND THE CUTLERS.—The American Ambassador to the 
Court of St. James, Joseph K. Choate, has accepted an invitation from Albert 
J. Hobson, Esq., Master Cutler, Sheffield, England, and a Director in Wm. 
Jessop & Sons, Ltd., to attend the dinner of the Cutlers Company, on Sept. 
30, in Sheffield. This dinner is termed the “Cutlers’ Feast,’’ and this occasion 
is its two hundred and seventy-ninth annual gathering. This Cutlers Company 
is an old organization of great prominence in England, and with the exception 
of a similar organization in London, is the only association of its kind in Eng- 
land. The membership is strictly limited to a very few, and it is a great 
honor to be a member, and the Master Cutler, or head of the Association, is 
next in importance to the Mayor of the City. Many notable persons gather 
at the feast each year, among them the Lord Mayor of London, as well as 
many prominent dignitaries throughout the country, and also many foreign 
persons of prominence. This year, besides the American ambassador, Lord 
Kitchener, of Sonth Africa fame, will be among the guests. 





the stylus operating mechanism is stopped and released by the writing 


impulses over the transmitting circuit. 


709,168. TROLLEY; F. A. Merrick, Johnstown, Pa. App. filed Sept. 14, 
1899. A contact shoe held by a spring against the hub of the wheel. 
709,179. MACHINE FOR WINDING DRUM ARMATURES; H. Schulz, New 


York, N. Y.-App.. filed Sept. 17, 1900. . Mechanism for. intermittently ro- 
tating the armature core on its axis, a winding crank, means for feeding 
the coil forming wire to the crank, devices for reversing the motion of the 
crank after a full coil is wound and a loop-forming mechanism in the path 
of the wire. 

709,182. CONTROLLER FOR ELECTRIC MOTORS; E. W. Stull, Jois- 
town, Pa. App. filed June 10, 1901. A rheostatic switch, a mechanically 
independent series-parallel switch, actuating means for the latter operated 
by currents derived from one of the motors temporarily acting as a generator 
for that purpose and restraining devices for the series-parallel switch con- 
trolled by the rheostatic switch. 

709,216. ELECTRIC HOSE COUPLING; M. C. Goodwin, Portland, Me. 
filed Jan. 2, 1902. Details. 

709,232. CIRCUIT BREAKER; F. A. Merrick, Johnstown, Pa. App. filed 
March 21, 1900. The contacts are located in a chamber having insulating 
walls, the entire chamber being in a magnetic field. 


App. 





for Winding Drum Armatures. 709,334—-Lead Fuse for Electric Circuits. 


709,234. ELECTRIC CLOCK; C. J. Moberg, Jersey City, N. J. App. filed 


May 26, 1897. Details. 
RAILWAY SIGNAL; J. D. Price, Aurora, III. 
Details of circuit and apparatus. 


709,243. App. filed Sept. 


21, 1900. 
709,295. ELECTRICAL SELF-PLAYING MUSICAL INSTRUMENT; H. E. 
Seach, Newark, N. J. App. filed Sept. 3, 1901. A construction whereby 
certain adjustments of the moving parts can be effected without altering 


the stroke of the armature, 


709,334. LEAD FUSE FOR 
hagen, Denmark. App. filed Oct. 25, 1901. 
opening in one end adapted to receive a fuse wire having a conical plug 


Krebs, Copen- 


ELECTRIC CIRCUITS; F. H. 
A fuse plug having a conical 
for insertion in the opening. 


709,427. OZONIZING APPARATUS; A. Vosmaer, 
App. filed Oct. 4, 1901. (See Current News and Notes.) 


Haarlem, Netherlands. 





